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1. GENERAL 


1.01 The Farinon Instruction Manual is 

custom-made for each rack’ or 
assembly, based on the equipment supplied 
as specified on the Wiring List described in 
Part 2. 


1.02 Parts 3 and 4 describe the various 
publications and drawings included in 
the instruction material for Farinon multi- 
plex and radio equipment. Parts 5 and 6 tell 
how to relate the SD- drawing and model 
numbers to a particular piece of equipment, 
and Parts 7, 8, 9, and 10 describe sparing 
philosophy and parts availability. Parts 11 
and 12 deseribe Farinon customer services. 


2. WIRING LIST (FWL-XXXXX) 


2.01 The wiring list itemizes the equipment 

shipped from the factory and describes 
the arrangements and options which form a 
rack or assembly. The wiring list is included 
in the instruction manual shipped with each 
rack or assembly. 


2.02 A basic terminal consists of one or 

more racks or assemblies, which pro- 
vide radio, multiplex and/or miscellaneous 
items, according to system requirements. 
The individual assemblies that comprise a 
terminal are wired and equipped according 
to the wiring list assigned to the terminal. 
Both the rack (or assembly) and the list bear 
a number-letter code designation usually 
based on the Farinon Sales Order Number. 
For example, the designations FWL-12345A 
and FWL-12345B refer to assemblies at two 
different locations, both wired and equipped 
per Farinon Sales Order #12345. If more 
than one rack is equipped at a particular 
fixed location, a number suffix is added to 
the coding, e.g. FWL-12345A1, 
FWL-12345A2, ete. The FWL number is 
stencilled on the base plate of the rack 
mounted assemblies. 


2.03 The wiring list is divided into two 
parts: 1) Equipment Arrangement; 
and 2) Equipment List. 


EQUIPMENT ARRANGEMENT 

2.04 This optional section provides a front 
view drawing of the rack mounted 

assemblies, multiplex equipment, jackfields, 

and sometimes miscellaneous equipment. 

EQUIPMENT LIST 


2.05 This itemizes all panels, units, and 
other items that comprise a rack or 
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assembly. It contains the following 


information. 


(a) The serial number and operating fre- 
quency of each transmitter and 
receiver if radio is equipped. 


(b) The schematic diagram number 

(SD-XXXXX) and its issue number for 
each equipment item, as well as the appro- 
priate figure numbers and options. 


(c) The quantity of individual units or 
panels required for the rack or 
assembly. 


(d) A list of all wiring drawings and Block 
and Level drawings for the assembly. 


3. PUBLICATIONS 
GENERAL 


3.01 A manual consists of standard and/or 

non-standard publications. Standard 
documents will always be included in the 
manual; non-standard documents may or 
may not be included in the manual. 


STANDARD DOCUMENTS 
A. Descriptive Information (DI) 


3.02 The DI publications provide an electri- 
eal and mechanical description of an 
assembly or system and usually contain a 
table of specifications. These publications 
are given an equipment name and keyed to a 
BL- (Block and Level) drawing when describ- 
ing a terminal assembly. They are given a 
five or six digit number and keyed to an SD- 
(Schematic Diagram) when describing a shelf 
assembly or similar assemblies that are part 
of a terminal assembly. A DI bears the 
suffix DI in the form designation. For 
example, "DM11-2A DI" is the named De- 
secriptive Information publication for a 
complete DM11-2A terminal assembly, and 
"83015-M2 DI" deseribes a "numbered" 
83015-M2 Auxiliary/Order Wire Shelf. 
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B. Alignment Procedure (AP) 


3.03 The AP publications describe the 

initial "turn-up" and alignment pro- 
cedures, as well as routine maintenance 
eheecks. These publications bear the suffix 
AP in the form designation. For example, a 
"DM11-2A AP" is the alignment procedure 
for a DM11-2A radio terminal. An AP is 
usually used with an associated BL- (Block 
and Level) drawing. 


ie Maintenance Procedure (MP) 


3.04 The MP publication contains trouble 

shooting procedures and replacement 
procedures for a multiplex or radio system. 
These publications bear the suffix MP in the 
form designation. For example, a 
"DM11-2A MP" is the maintenance pro- 
cedure for a DM11-2A radio terminal. 
Maintenance procedures presently exist for 
only a few equipment items. 


D. Technical Information (TI) 


3.05 Publications which bear the prefix TI- 
describe the operation of individual 
panels or units and provide a_ technical 
summary. TI- descriptions are keyed to an 
associated schematic diagram. Technical 
Information TI-12345, for example, carries 
the same number as Schematic Diagram 
SD-12345. In some instances, where a unit 
SD- diagram is sufficiently simple to be 
self-explanatory, a TI- will not be provided. 
A TI- is not written for special equipment 
which is described in the SED publication. 


NON-STANDARD DOCUMENTS 


A. Special Equipment Description 
(SED-) 


3.06 The SED- publications explain special 

equipment supplied for a particular 
sales order and/or special uses of standard 
equipment. When necessary, the SED- also 
contains alignment information and 
describes the special aspects of the overall 


system in general terms. An SED bears the 
sales order number in its form designation. 
For example, SED-12345 is a Special Equip- 
ment Description for Sales Order #12345. 


B. Replacement Procedure (RP) 


3.07 The RP publications contain replace- 

ment information for a complete 
assembly or an individual unit. This docu- 
ment is considered non-standard because the 
information is normally provided in the MP 
publication. An RP bears the unit number or 
the assembly designation in its form desig- 
nation. For example, "DM2-7A RP" is the 
replacement procedure for the DM2-7A 
radio assembly. 


4. DRAWINGS 
GENERAL 


4.01 Drawings are part of the instruction 

manual, Following is a list of Farinon 
drawings which may be included in the 
manual. 


SPECIFICATION DRAWING (FJ-XXXXX) 


4.02 This drawing is of primary interest to 

the engineer ordering or specifying 
equipment for a system. It lists all units, 
panels, and hardware for a specific terminal 
assembly. The FJ- drawing is a standard 
drawing in the format generally used by the 
larger telephone operating companies, who 
order radio and multiplex assemblies in one 
of several fixed packages. 


BLOCK AND LEVEL DRAWING 
(BL-XXXXX) 


4.03 This drawing shows the transmission 

path in block schematic form, with 
levels or signal voltages noted throughout 
for system alignment and maintenance. 
Generally it is used in conjunction with the 
Alignment Procedure (AP). An additional 
BL- drawing may be supplied which bears 
the five digit number of the Farinon Sales 
Order. This drawing covers the entire 
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terminal assembly and refers to the equip- 
ment included on the standard BL- drawing 
by showing a box with the standard BL- 
number in it. 


EQUIPMENT WIRING DRAWING 
(EW- or FT-XXXXX) 


4.04 The EW- drawing shows all intercon- 

necting wiring between panels and 
units of a rack assembly, including wire size 
and color; it also shows external office 
connections to the assembly. The FT~ 
drawing is a standard drawing in the format 
generally used by the larger telephone com- 
panies who order radio and multiplex assem- 
blies in one of several fixed packages. 


APPLICATION SCHEMATIC DIAGRAM 
(ASD-XXXXxX) 


4.05 This drawing shows certain trans- 

mission and power wiring for a com- 
plete assembly, with terminal block and pin 
plug numbering at appropriate points 
through the transmission path. 


FARINON SKETCH (FSK-XXXXX) 


4.06 This designates equipment that pro- 

vides a function not available in the 
standard product line. The FSK- number 
will be on the unit or panel, and the 
interconnect wiring will be shown on the 
EW- drawing. There may not be an FSK- 
drawing. 


SCHEMATIC DIAGRAM (SD-XXXXX) 


4.07 This drawing provides a schematic 

wiring diagram of individual panels or 
units. These drawings provide full informa- 
tion on electrical options and component 
values. 


5. EQUIPMENT ISSUE NUMBERS 
5.01 Farinon Electric provides constant 
attention to the improvement of its 


product line, which necessitates circuit 
changes from time-to-time on many panels 
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and units. Whenever a circuit change is 
made, the Schematie Diagram is revised and 
reissued under a new issue number. Foilecals, 
applied to the equipment at the factory, tell 
which drawing issue was used in _ its 
assembly, as shown in Fig. 1. 


6. EQUIPMENT MODEL NUMBERS 


6.01 Equipment model numbers _ are 

indicated by a suffix to the SD- 
number (SD-XXXXX-M2), SD-XXXXX-M3, 
ete). An SD- number without a suffix is 
understood to be Model 1 (-M1). An earlier 
model cannot replace a later model without 
the possibility of degrading system 
performance. For example, if an assembly 
is originally equipped with an -M2 unit, it 
ean be replaced with an -M2 or later model, 
but an -Ml unit may degrade system 
performance. 


7. EQUIPMENT SPARES 


7.01 At the time an order is made, or upon 

subsequent request, Farinon will fur- 
nish a recommended list of minimum spare 
units for any system. The high quality 
performance of Farinon equipment is best 
maintained by isolating trouble to a specific 
unit and then replacing it with a spare or 
factory-repaired item. 


7.02 Address all orders and inquiries for 
replacement units or component parts 
to: 


Farinon Electric 

ATTEN: Customer Service 
1691 Bayport Avenue 

San Carlos, CA 94070 


LETTER: 


TELEPHONE: (415) 592-4120 
Ask for Customer Service 


TELEX: 34-8491 


ATTEN: Customer Service 
&. REPAIR AND RETURN 


8.01 Farinon offers factory repair service 
for all of its equipment. In most 
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cases, loaner units are available’ to 
customers while their items are being 
repaired. The Customer Service department 
ean be contacted (paragraph 7.02) for advice 
on whether field repair, factory repair, or 
replacement is advisable for a specific unit. 


8.02 Farinon Customer Service should also 

be contacted for instructions before 
returning equipment to the factory. Equip- 
ment under warranty will be repaired at no 
eharge. Repair charges for equipment out- 
of-warranty are nominal, and estimates are 
available from Customer Service upon 
request. 


8.03 To ensure prompt service when return- 

ing equipment to the Farinon factory, 
please fill out the Repair Requisition at the 
end of this publication. 


9. COMPONENT PARTS 


9.01 Customers wishing to do their own 

circuit board repair can order compo- 
nent parts by sending Farinon the circuit 
designation (such as C101 or R16), together 
with the SD- drawing number and the SD- 
drawing issue number (number in circular 
foileal on unit, as explained in Part 5). 
Circuit designations are found by relating 
the component to adjacent lugs and tie- 
points, which are either number or letter 
coded on both the circuit board and the 
drawing. With this information, the compo- 
nent circuit designation can be read from 
the drawing. Newer units have the com- 
ponent circuit designations printed on the 
boards. 


9.02 Certain parts, such as resistors and 

capacitors, can often be obtained 
locally. Replacement semiconductors must 
be of the same manufacturer and type 
number as the original. 


9.03 Any orders above the component level 

must be for a complete unit, i.e., a 
unit marked SD-XXXXX, or for an assembly 
that includes one or more units (SD's). 
Subassemblies below the SD- level are not 
available for sale. 


10. PARTS LISTS 


10.01 Farinon equipment is designed to be 
repaired by replacement at the unit 
level with readily available spares. For this 
reason, parts lists are not normally furnished 
with an order, nor are they recommended as 
a customer requirement. A parts list, 
however, can be prepared by special order. 
11. TECHNICAL SERVICE 
11.01 Farinon's Customer Service depart- 
ment provides technical information, 
troubleshooting assistance, and field repair 
advice. These services can be obtained by 
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letter, telephone, or telex as described in 
Part 7. 


11.02 After normal working hours, 
emergency calls will be referred to an 

on-duty engineer for troubleshooting and 

field repair assistance. 

12. FIELD SERVICE 

12.01 On-site field service, if required for 
assistance in troubleshooting and reso- 

lution of system and operational problems, 

may be arranged by contacting the 

Customer Service department by one of the 

means listed in Part 7. 


Circular foilcal indicates that 


the unit is wired according 


Issue #3 of Schematic Diagram, 
SD-1205!. The Issue Numb 


appears in column at upper 
right corner of drawing. 


ss 


'SD-1205} | 


REVISIONS 


[issn] Arproven __ [BATe 


7 
R210 VALUE WAS 300, 
R302 & R303'S VALUES 
WERE 820 AND Rall 
VALUE WAS IK. TABLE IN 
NOTE 5 READ -3 TO -I3 | 
dBm AND -17 TO -28dBm. 
PIN 7 IN GROUP MOD AMPL. 
CARD WAS 9. R304'S 
VALUE WAS 470. 

PER ECN 278. 


to 


er 


TERM NO'S ADDED TO 
FL102. 
ECN 325 


Fig. 1—Equipment Issue Numbers 
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PLEASE FILL OUT COMPLETELY AND RETURN WITH EQUIPMENT TO BE REPAIRED 


REPAIR REQUISITION 


\. CUSTOMER NAME 
FARINON WIRING LIST NUMBER FWL- 
[] iN WARRANTY 
[_] OUT OF WARRANTY 
[_] UNKNOWN 
CUSTOMER PURCHASE ORDER NUMBER 
CUSTOMER BILLING ADDRESS 


DATE RETURNED TO FARINON 
REQUESTED REPAIR TIME: 
& EMERGENCY (24 HRS): MUST BE PRECEDED BY A TELEPHONE CALL TO FARINON 


FIELD SERVICE AT (415)592-4120. 
L) EXPEDITED(2 TO 9 DAY SERVICE): BY SPECIAL ARRANGEMENT. CALL FIELD 


SERVICE. 
a NORMAL(30 DAY SERVICE): STANDARD NO PRIOR ARRANGEMENT REQUIRED. 


\ IMPORTANT!! PLEASE DESCRIBE TROUBLE SYMPTOMS. 


IF EQUIPMENT IS RETURNED FROM OUTSIDE THE UNITED STATES, INCLUDE A 
STATEMENT THAT THE EQUIPMENT WAS MANUFACTURED IN THE UNITED STATES. 
THIS IS NECESSARY TO EXPEDITE CUSTOMS CLEARANCE. 


SHIP TO: FARINON ELECTRIC 
ATTEN: FIELD SERVICE 
1691 BAYPORT AVENUE 
SAN CARLOS, CA 94070 
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DESCRIPTIVE INFORMATION 


FARINON TYPE FL1-2 


MICROWAVE RADIO ASSEMBLY 
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1. GENERAL 


1.01 An FL1-2 Microwave Radio Assembly 
provides terminal or repeater equip- 
ment for a _ 1700-2300 MHz microwave 
system. The system is available in the 
following configurations: non-protected 
(NP); monitored hot standby (MHS); or loop 
protected (LP). The MHS and LP configura- 
tions vary from the NP configuration only by 
the addition of protection equipment and an 
additional transmitter/receiver. The radios 
in all configurations are basically the same. 
Refer to Table A for the specifications. 


1.02 An NP terminal assembly consists of a 

transmitter, an antenna coupling unit, 
a receiver, an assembly meter, and baseband 
equipment. The MHS assembly is the same, 
but adds an extra transmitter, receiver, and 
protection equipment. The MHS trans- 
mitters operate on the same frequency. 
Repeaters in all configurations consist of 
two back-to-back terminals. (A loop re- 
peater has the same configuration as an NP 
repeater.) 


1.03 Order wire circuits can be supplied 
with the radios. 


1.04 A radio continuity pilot is injected into 

the system at the transmitter base- 
band amplifier via the baseband interface. 
If the pilot is lost, an alarm will appear at 
the receiving station. 


2. MECHANICAL DESCRIPTION 


2.01 The radio assembly consists of RF 

equipment with baseband conditioning 
and baseband interfacing circuitry. A separ- 
ate order wire is optionally available. A 
complete NP terminal, NP repeater, or MHS 
terminal occupies twenty 44.5 mm (1-3/4 in) 
vertical rack-mounting spaces on a standard 
483 mm (19 in) rack. 


2.02 The RF portion of the NP terminal 

consists of a transmitter, receiver, and 
an antenna coupling unit. Each half of the 
equipment frame houses a complete NP 
transmitter/receiver assembly with compo- 
nent units stacked vertically. The same 
equipment frame houses a complete MHS 
assembly. The RF portion of the MHS 
assembly is similar to the NP assembly, but 
has an extra receiver and transmitter, and a 
diode or coaxial relay RF switch with 
associated control equipment. 


3. ELECTRICAL DESCRIPTION OF 
TRANSMITTER 


BASEBAND EQUIPMENT 


3.01 Baseband signals enter the baseband 

shelf via BNC connectors located on 
the faceplate of the baseband interface unit. 
The baseband interface has three baseband 
inputs plus a pilot input. The baseband and 
pilot inputs are combined in a resistive 
network of the transmitter section of the 
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baseband interface and are forwarded to 
transmitter baseband amplifier(s) via a BNC 
jack on the faceplate of the baseband 
interface. 


3.02 In NP and loop protected systems, the 

output of the interface unit feeds one 
transmitter baseband amplifier. In MHS 
assemblies, there are two outputs that feed 
two transmitter baseband amplifiers. The 
input to the transmitter baseband amplifiers 
is via coaxial cable and type BNC connec- 
tors. Since these are high impedance inputs, 
removal of one amplifier does not affect the 
level into the other amplifier. MHS systems 
also provide a test input jack on the front 
panel of the interface unit. A test jack on 
the interface unit is provided for connection 
to the input jack of the baseband amplifier. 
This requires disconnection of the normal 
link to the baseband amplifier which inter- 
rupts the continuity pilot signal and causes a 
pilot alarm to be sent to that transmitter. 
To prevent a pilot alarm from terminating 
the transmitter, it can be locked in-service 
with the MHS CONT switch. 


3.03 The transmitter baseband amplifiers 

are of fixed gain and provide the 
amplification necessary to increase the 
baseband signals to the level required by the 
transmitter oscillator-modulators (OSC- 
MOD). An emphasis network is equipped 
which alters the gain-versus-frequency char- 
acteristics of the modulating signal. The 
pre-emphasis characteristics are shown in a 
figure in the Technical Information (TI-) 
publication for the transmitter baseband 
amplifier. A monitor jack on the faceplate 
of the transmitter baseband amplifier is 
equipped to allow the baseband signal to be 
monitored before pre-emphasis is 
introduced. 


3.04 A continuity pilot signal is generated 

at the pilot oscillator and monitored 
locally via the transmitter AFC. The pilot 
is introduced onto the main transmission 
path at the baseband interface and is 
normally transmitted at all times. 
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3.05 The transmitter alarm unit contains 

alarm circuitry which receives RF 
power, pilot, and AFC information from the 
transmitter AFC unit. This information is 
eontinuously monitored; if an abnormal 
eondition occurs, an alarm is keyed on. 
Alarms operate individual alarm indicator 
lamps on the face of the transmitter alarm 
unit and a summed alarm relay which pro- 
vides dry contacts for an external alarm. In 
an MHS assembly, the AFC alarm and low 
RF power alarm are summed and fed (with 
the pilot alarm) to the MHS control unit. 


RF EQUIPMENT 


3.06 Baseband modulating signals from the 

transmitter baseband amplifier are 
cabled to the transmitter RF assembly 
where they are fed directly to the input of 
the OSC-MOD. The OSC-MOD consists of a 
single-transistor, free-running oscillator 
that operates at the 2-GHz transmitter 
output frequency. The varactor diodes 
which act as voltage-controlled capacitors 
are held on-frequency by a de bias from the 
AFC cireuit. A baseband level-adjust con- 
trol in the OSC-MOD permits precise setting 
of the deviation. The RF output of the 
OSC-MOD connects to the driver-amplifier 
unit via an isolator. For a one-watt ampli- 
fier assembly, the driver-amplifier output 
ean be connected directly to the antenna 
coupling unit. For a five-watt amplifier 
assembly, the driver-amplifier signal feeds 
through an isolator into a five-watt power 
amplifier and then to the antenna coupling 
unit. (In the event of a failure in the five- 
watt power amplifier, the RF output from 
the driver amplifier can be fed to the 
antenna by using an RF cable to bypass the 
five-watt amplifier.) 


AUTOMATIC FREQUENCY CONTROL 


3.07 AFC is an arrangement in which the 

frequency of the transmitter is auto- 
matically maintained with respect to a 
reference frequency derived from a very 
stable crystal oscillator. Under proper 


operating conditions, the transmitted fre- 
quency is 70 MHz removed from the local 
oscillator frequency. The two frequencies 
feed into a balanced mixer in an associated 
AFC unit. The resultant 70-MHz signal is 
then amplified and divided in half. This 35- 
MHz signal is then fed to a pilot monitoring 
circuit and to additional dividing circuits 
where it is further divided down to 35 kHz. 
This signal, along with a 35-kHz reference 
signal which has been divided down from an 
8.75-MHz crystal oscillator, is fed to a 
phase detector where the signals are com- 
pared. If the divided signal from the 
transmitter does not match the reference 
signal, a de voltage is sent to the trans- 
mitter OSC-MOD to correct the output 
frequency of the radio. 


3.08 Three performance items are moni- 

tored in the AFC unit (AFC, PLT, and 
RF output power). In each case, monitored 
information is forwarded to the transmitter 
alarm unit for further processing. The 
35 MHz derived for AFC also feeds a pilot 
monitoring circuit which first amplifies the 
signal and then recovers the original pilot 
frequency by means of a discriminator. The 
demodulated pilot is then amplified and fed 
to a pilot monitoring circuit in the trans- 
mitter alarm. The mixer current generated 
in the balanced mixer is fed to the trans- 
mitter alarm where it is used to monitor 
transmitter output power. 


ANTENNA EQUIPMENT 


3.09 In an NP assembly, the transmitter 

output continues to the antenna 
coupling unit which provides an RF bandpass 
filter tuned to pass the transmit frequency 
and to reject transmitter noise at the 
receiver frequency. The output is routed 
from the bandpass filter through either a 
circulator or a four-port circulator to the 
antenna port. For reduced transmitter RF 
power, an attenuator can be placed before 
the transmitter bandpass filter. 


3.10 In the MHS assembly, the RF outputs 
of the two transmitters connect to the 
antenna coupling unit through coaxial 
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eables. Under normal conditions, a coaxial 
or diode switch, actuated by the MHS 
control logie, connects transmitter A to the 
antenna and terminates transmitter B into a 
50-ohm load. Should transmitter A fail, the 
MHS control unit will terminate trans- 
mitter A and connect transmitter B to the 
antenna. 


3.11 The output from the coax or diode 
switch connects via semi-rigid, low- 
loss coaxial cable to an RF bandpass filter in 
the antenna coupling unit which is tuned to 
pass the transmit frequency and stop trans- 
mitter noise at the receive frequency. The 
output of the filter connects to a circulator 
or a four-port circulator (low VSWR) which 
combines transmit and receive signals on a 
common transmission line and antenna. RF 
attenuators may be placed before the RF 
switch to reduce transmitter RF power. 


TRANSMITTER ALARMS 


3.12 An alarm condition registered for any 

of the three monitored functions will 
activate a transmitter alarm. In an MHS 
assembly, the alarm will also key the better 
performing transmitter in-service. The 
three alarm functions are: 


(a) Low RF Power: a reduction in 
RF output of 3dB from the 
nominal 1 or 5-watt amplifier output. 


(b) Pilot: loss of continuity pilot 
through the transmitter or a drop 
in pilot level of 8 dB. 


(ec) AFC: loss of automatic fre- 
quency control. 


3.13 The RF output power, pilot, and AFC 

voltage of the transmitters are moni- 
tored by circuitry in the AFC unit. An 
alarm condition for any of the three is 
reported into alarm circuitry of the trans- 
mitter alarm. An alarm condition in any of 
the three alarms will de-energize a summed 
alarm relay, which provides an alarm indica- 
tion to external office equipment and lights 
a red ALM indicator on the face of the 
transmitter alarm. 
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ADDITIONAL MHS ALARMS 


3.14 In general, the MHS control can be 

strapped to prefer A or B transmitter. 
Under normal operating conditions, the pre- 
ferred transmitter is connected to the 
antenna. 


A. Preferred Transmitter Failure 


3.15 If the preferred transmitter is termin- 

ated after an alarm indication, and if 
the other transmitter subsequently indicates 
an alarm, the logic reverts to the preferred 
transmitter. 


3.16 A three position switch on the MHS 

eontrol unit allows for either manual 
selection, or automatic operation. The 
switch will override transmitter alarms or 
external controls. Transmitter selection can 
be made remotely by non-latching external 
control inputs. 


B. Double Pilot Alarm 


3.17 In the event of simultaneous pilot 

alarms from both transmitters, the 
logie will select the preferred transmitter, 
since it is likely that a pilot oscillator 
failure has occurred. 


C. AFC Failure 


3.18 If a transmitter operating in the 

manual selection mode loses frequency 
control, a fixed voltage is applied to the 
oscillator-modulator varactor which will 
hold the transmitter at or near center 
frequency, permitting communication, but 
without AFC correction. 


4. ELECTRICAL DESCRIPTION OF 
RECEIVER 


GENERAL 
4.01 An NP or LP assembly has one re- 


ceiver. An MHS assembly has two 
receivers tuned to the same frequency and 


associated alarm/ceontrol units. In each 
ease, the complete receiver assembly 
consists of receivers and _ associated 


baseband equipment. 
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ANTENNA EQUIPMENT 


4.02 Receiver antenna equipment for NP, 

LP, and MHS assemblies is located in 
the antenna coupler. In the NP, LP, and 
MHS assemblies, received signals enter the 
antenna coupling unit and pass through a 
circulator or a four-port circulator (low 
VSWR). The signals continue through an RF 
bandpass filter and on to the receiver input. 
(For NP, LP, MHS, and space diversity 
receivers, the RF signal passes through an 
isolator to the receiver input.) 


4.03 For common antenna protected receiv- 
ers, the RF signal passes through an 
isolator to an RF preselector filter, and then 
to the receiver input. For special inter- 
ference requirements, or frequency assign- 
ments, a narrow preselector may replace the 
standard preselector. The filters serve as 
preselectors to isolate the receivers from 
unwanted signals, and to stop associated 
transmit power at the receive frequency. 


RF-IF EQUIPMENT 


4.04 Except for MHS single antenna sys- 

tems, receive signals pass through a 2- 
GHz RF bandpass filter tuned to accept the 
receive frequency and reject the frequency 
of the associated transmitter. The selected 
signals pass through a 2-GHz amplifier and 
an RF bandpass filter (omitted in low-noise 
FD assembly receivers) to a mixer preampli- 
fier circuit where they are combined in a 
balanced mixer with a 2-GHz signal from a 
erystal controlled local oscillator. The 
resulting difference frequency of 70 MHz is 
amplified in a low noise IF preamplifier. 
The signal is then passed through a 70-MHz 
IF filter-equalizer (of 14-MHz bandwidth) to 
an IF amplifier. The IF amplifier gain is 
controlled by AGC voltage. The AGC 
amplifier also has a provision for manual 
control of the IF amplifier and has an AGC 
meter output to indicate receiver signal 
strength on the meter panel. When the IF 
signal falls below a preset level, the 70-MHz 
signal path is switehed through a narrow 
filter (6 or 10 MHz) for inereased selec- 
tivity. From the IF amplifier, the 70 MHz is 
applied to the limiter demodulator where 
amplitude variations are removed and the 
signal demodulated. 


4.05 The baseband output of the limiter 

demodulator is cabled to the receiver 
baseband amplifier. The signals are de- 
emphasized and amplified in this unit. The 
signals then pass through contacts of a 
normally energized mute relay to the 
receive section of the interface unit via 
BNC jacks and a coaxial cable. A TEST 
OUT jack is available on the faceplate of 
the baseband amplifier. A noise, pilot, and a 
de alarm (to indicate final baseband ampli- 
fier failure) output is provided for connec- 
tion to the receiver alarm unit. The NP, or 
LP, baseband amplifier has a loop pilot 
extraction circuit to provide the low fre- 
quency pilots for the loop switch interface 
unit. 


4.06 The interface unit consists of a resis- 

tive splitting network which provides 
three baseband outputs. On protected sys- 
tems, a monitor jack is also provided. All 
interface outputs are via BNC jacks located 
on the faceplate of the interface unit. In 
protected assemblies, the low impedance 
outputs of the two receiver baseband ampli- 
fiers are tied together in the interface unit 
and build-out resistive pads provide the 
desired output level and 75-ohm source 
impedanee. When a link between the inter- 
face unit and a baseband amplifier is 
removed, or when a receiver is muted, the 
baseband output remains unchanged. In NP, 
or LP assemblies, the low impedance output 
of the receiver baseband amplifier is con- 
nected to a 75-ohm build-out resistive net- 
work which provides three baseband outputs. 


RECEIVER CONTROL AND ALARM 


4.07 For NP systems, three functions are 

sampled from the baseband amplifier. 
They are: noise (NODAN), system pilot, and 
the de operating point of the amplifier. 
These monitored signals are passed to the 
receiver alarm unit. An alarm condition 
registered for any of the functions will light 
an alarm indicator on the face of the 
receiver alarm unit and will de-energize a 
summed alarm relay. In an NP system, the 
receiver alarm unit controls the mute relay 
of the baseband amplifier. 
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4.08 To control the mute relay, the 

receiver alarm can be strapped to 
mute the receiver upon detection of any of 
the three monitored alarms or it ean be 
strapped to mute the receiver only upon 
detection of a NODAN alarm. 


4.09 In a protected system the receiver 

alarm unit monitors four functions: 
noise (NODAN), pilot, the de operating point 
of the baseband amplifier, and a malfunction 
of the noise log amplifier. An alarm 
condition registered for any of these func- 
tions will light an alarm indicator on the 
faceplate of the unit and will de-energize a 
summed alarm relay. In addition, a log 
amplifier provides a voltage proportional to 
the log of the receiver noise which is 
forwarded to the receiver control unit. The 
receiver alarm unit also forwards pilot and 
NODAN alarms to the receiver control. The 
receiver control unit of a protected radio 
controls the mute relays of the baseband 
amplifiers. 


4.10 The receiver control logic is arranged 

so that the detection of either a pilot 
or a NODAN alarm on either of the two 
receivers will mute that receiver. Once an 
alarm indication has muted a particular 
receiver, the other is locked on even if a 
pilot alarm is subsequently detected on the 
"good" receiver. A NODAN alarm, however, 
will always mute a receiver; thus, if only a 
pilot alarm is detected on one receiver and a 
subsequent NODAN alarm is detected on the 
other, the receiver with a NODAN alarm 
will be muted while the receiver with pilot 
alarm will be put back into service. If both 
receivers register NODAN alarms, both will 
be muted. 


4.11 In addition to the alarm logic, the 

receiver control unit also compares 
the noise voltage provided by the log ampli- 
fiers in each receiver alarm unit. The 
receiver control can be strapped for either 
optimal selection mode or combining mode. 
In the optimal selection mode, only one 
receiver will be in service at any time. The 
receiver control will mute the noisier 
receiver. Onee muted, a receiver must 
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become 3-dB quieter than the other before 
it ean be switched back in service and the 
other receiver muted. 


4.12 When strapped in the combining mode, 

the receiver control will leave both 
receivers on-line as long as both receivers 
are functioning normally with equal or near- 
equal noise levels. Under these conditions, a 
3-dB S/N advantage will be achieved over 
the S/N ratio of a single receiver. When one 
receiver becomes approximately 6-dB 
noisier than the other, this advantage is 
overcome. Therefore, the noise comparison 
logic circuit mutes the noisier receiver, 
disconnecting it from the common output. 
Pilot and NODAN alarms will always over- 
ride the noise comparison logic. 


4.13 In addition to automatic switching of 

receivers by either alarm or noise 
comparison logic, a remote control feature 
is provided which will override automatic 
switching on alarms but not manual switch- 
ing. Either receiver can be _ selected 
remotely. A remote selection will energize 
a lock alarm relay for customer alarm 
equipment and will light a lock alarm indica- 
tor on the face of the receiver control unit. 
To remove a remote command, a reset 
signal (either from a remote location or 
from a reset pushbutton on the receiver 
control unit) must be applied. The lock 
alarm indicator will extinguish, the relay 
will de-energize, and the receiver control 
will return to automatic operation. 


4.14 A switch on the receiver control unit 

is provided to manually select one 
receiver in-service and one receiver out-of- 
service for testing. The manual control will 
override automatic and remote switching 
commands. The switch is normally in the 
AUTO position. Either receiver can be 
selected manually. A manual selection will 
also energize the lock alarm relay and light 
the lock alarm indicator. Switching back to 
AUTO will restore automatic (or remote) 
control, de-energize the relay, and 
extinguish the alarm indicator. 
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RECEIVE PILOT ALARM 


4.15 The baseband input from the receivers 
is sampled and passed to a pilot 
receiver circuit in the receiver alarm unit 
where it is amplified, detected, and passed 
through an alarm comparator to the receiver 
logic. Interruption of the system pilot, or an 
11 dB drop in pilot level is detected by the 
alarm comparator and the logic circuit 
registers an alarm. In the MHS assemblies, 
the receiver is also muted, however, if both 
receivers register a pilot alarm simultan- 
eously, the receiver control logic ignores the 
alarms. This is done because a double pilot 
alarm is more indicative of a pilot oscillator 
failure than a failure of both receivers. 


NODAN ALARM 


4.16 In an NP assembly, noise is sampled in 

a slot above the baseband, amplified, 
detected, and fed into a NODAN threshold 
detector. If the noise rises above a preset 
level (normally 58.5 dBrne0) the NODAN 
alarm causes the logic circuit to register an 
alarm and mute the receiver. 


4.17 In protected assemblies, the noise is 

also sampled in a slot above the 
receiver baseband, amplified, detected, and 
fed to a NODAN alarm circuit and a log 
amplifier. (Log amplifier operation is 
described in paragraphs 4.11 and 4.12.) If 
the noise rises above a preset level (nor- 
mally 58.5 dBrne0) the NODAN alarm is 
forwarded to the receiver control to register 
an alarm and mute the receiver (unless the 
receiver control is in manual or remote 
operation). A NODAN alarm will also de- 
energize the summed alarm relay and light 
the NODAN alarm indicator on the face- 
plate of the receiver alarm unit. 


BASEBAND AMPLIFIER MALFUNCTION 


4.18 A de voltage generated within the 

baseband amplifier falls within certain 
limits when the amplifier is functioning 
normally. A failure of the final amplifier in 


the baseband path causes the de voltage to 
rise above or drop below this range and 
initiate an alarm. In NP or MHS assemblies, 
a de alarm will generate a pilot alarm to de- 
energize the summed alarm relay for custo- 
mer office equipment and light the pilot 
alarm indicator on the alarm unit faceplate. 
The alarm is forwarded to the receiver 
control where the receiver may or may not 
be muted depending on alarm conditions in 
the other receiver. 


NOISE AMPL ALARM 


4.19 In protected assemblies, the noise and 

log amplifiers are monitored to guard 
against a receiver silent failure when in fact 
only the noise amplifier or log amplifier has 
malfunctioned. When the noise voltage from 
the log amplifier drops below a certain 
level, it is detected as a failure. The noise 
amplifier alarm will light an indicator on the 
receiver alarm unit and de-energize the 
summed alarm relay. In addition, the noise 
voltage forwarded to the receiver control 
will now indicate a "noisy" receiver. The 
receiver control logic will mute the 
receiver. 


5. METERING 


5.01 An assembly meter and selector switch 
are mounted on the left side of the 
radio assembly to monitor equipment perfor- 
mance. When the switch is set to the 
appropriate position, the meter indicates 
transmitter output power or the receiver 
AGC voltage for the assembly (A and B at 
protected assemblies or non-protected 
repeaters). Additional measurements can be 
made at test points on individual units by 
placing the selector switch to t+EXT or -EXT 
position and using the meter test lead. 


5.02 For measurements made at blue test 

points, connect meter test lead 
between 100 wA jack on meter and blue test 
point; for measurements made at red test 
points, connect meter test lead between 30V 
jack on meter and red test point. Calibra- 
tion controls are located on the side of the 
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assembly meter. They are used to calibrate 
meter movement (CALIBRATE METER) and 
transmitter output power indications (CALI- 
BRATE XMTR A PWR and CALIBRATE 
XMTR B PWR). 


6. LOOP PROTECTED SYSTEMS 


6.01 This section describes the operation of 

the BB interface and loop switch unit 
in a single loop system using non-protected 
assemblies. 


6.02 The single loop system consists of a 

number of microwave sites arranged 
geographically so that the microwave paths 
form a closed loop (see Fig. 1). However, 
the baseband transmission path around the 
loop is normally blocked and terminated at 
one of the sites (the master site). This loop 
arrangement results in two transmission 
paths being available from the master ter- 
minal to any other site; the normal path is 
counterclockwise from the master terminal 
and the other path will be clockwise if an 
alarm occurs and the normally blocked 
baseband is allowed to pass. Loop-protected 
systems therefore obtain their protection 
capability through alternate routing of the 
baseband signal. This is done automatically 
by protection switching equipment designed 
for the loop-system application. 


6.03 The basic loop system consists of two 

types of stations: one master plus a 
number of repeaters. Both types utilize 
non-protected FL1-2 radio assemblies to 
provide a duplex RF path between adjacent 
sites. This arrangement requires two trans- 
mitter-receiver pairs per duplex RF path. 
Automatie switching equipment located at 
the master station monitors the status of 
the baseband path around the loop. Should a 
failure be detected, the alternate path is 
established to restore communication 
between all sites. 


6.04 Each repeater station (B through D, 

Fig. 1) is equipped with a transmitter 
and receiver switch between the radio base- 
band amplifiers and the external baseband 
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treatment equipment. The radio's baseband 
is switched on the combined side of a 
multiple-port baseband combining input and 
output splitting circuit. The multiple ports 
eliminate in most cases a four-wire bridge 
for baseband treatment. Each loop switch 
at a repeater station is controlled by the 
summed alarm output from its associated 
receiver. When the loop switch units are in 
the AUTO position and there are no alarms, 
a full duplex transmission path is maintained 
through the repeater. When an alarm 
occurs, the transmitting and receiving base- 
band paths associated with the alarmed 
receiver are automatically blocked and ter- 
minated. 


6.05 The master station (A, Fig. 1) also is 

equipped with loop switches between 
the radio baseband amplifiers and the exter- 
nal baseband treatment equipment. How- 
ever, one of the switches at the master 
station is normally in the BLOCK position 
(no alarms). The master station transmits 
two low-frequency system pilots (F1 and F2) 
in opposite directions around the entire 
system (F1 counterclockwise, F2 clockwise). 
The master station looks for the return of 
both pilots to verify system continuity. 
During normal operation (no alarms) and 
with both system pilots being detected, the 
master station baseband path facing station 
D is blocked and terminated by the loop 
switch. 


6.06 Each radio transmits a continuity pilot 

between adjacent sites, that is, the 
pilot is stopped and reinserted on each hop. 
Loss of radio pilot or a NODAN alarm will 
activate a receiver summed alarm, which 
will force the associated loop switch relays 
to their BLOCK position, isolating the failed 
hop and interrupting both of the system loop 
pilots (Fi and F2). The pilot monitoring 
equipment at station A senses the loss of 
both pilots and operates the normally 
BLOCK loop switch relays to the PASS 
position, allowing full duplex operation 
clockwise around the loop to the failed hop. 
Station A radios are now transmitting base- 
band information in both directions and 
system integrity is restored. Note that both 
loop pilots must be missing before station A 
will switch. 
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6.07 When the equipment on the failed hop 

is restored to service, the summed 
alarm initiating the switch will clear. Once 
the alarm has cleared, the loop switch relays 
on the failed hop will return to their normal 
PASS position. This will restore the normal 
baseband route at the failed station and the 
two system pilots will reappear at the 
master station. As soon as the master 
station sees a loop pilot it will command the 
normally BLOCK loop switch relays to 
return to the BLOCK position. Thus, the 
loop switch will again BLOCK the master 
station baseband path facing station D and 
the system will return to normal. 


6.08 A red indicator designated SWITCH 

ALM, on the BB interface and loop 
switch unit, lights whenever a switch is off- 
normal (BLOCK or PASS). A yellow indica- 
tor labeled MAN CONT indicates whenever 
a manual switch or lockup is in effect. 


6.09 The loop switch circuits operate in 
three possible modes: automatic, 
manual, and remote. 


Automatie Mode. 


6.10 When the switch on the BB interface 

and loop switch unit is in the AUTO 
position, the loop switches are under control 
of the logie circuits in the BB interface and 
loop switch unit. Summed alarm signals 
from the associated receiver, or the loop 
pilot detector alarms at the normally block- 
ing master terminal, are sensed and eval- 
uated by the input logic circuits of the BB 
interface and loop switch unit. 


6.11 Strapping options in the BB interface 

and loop switch unit allow selection of 
the PASS or BLOCK mode for normal (no 
alarm) operation. When the PASS mode is 
selected as normal, switching is controlled 
by the associated receiver's summed alarm 
and switching occurs whenever a pilot or 
NODAN alarm is registered. 


6.12 When the BLOCK mode is selected as 

the normal mode of operation, switch- 
ing will occur whenever both loop pilot 
detectors register loss of pilot and there are 
no associated receiver alarms. 


6.13 Additional switching logic is provided 

in the BB interface and loop switch 
unit for coodinating the switching operation 
whenever the unit is used as the second 
BLOCK mode switch in a double loop master 
station. This additional logic allows the 
normal loop pilot detector inputs for the 
second loop to be overriden in the event 
both master station receivers in the first 
loop fail, since this double receiver failure 
will only interrupt one of the loop pilots. 
This override closes the normally blocking 
loop switches on the second loop and re- 
stores communication with the master 
terminal. 


Manual Mode 


6.14 Placing the manual switch on the BB 

interface and loop switch unit to 
either PASS or BLOCK puts the loop 
switehes under local control and overrides 
all automatic and remote commands. 
Manual control allows equipment to be 
switched/locked in or out of service for 
maintenance or testing. 
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Remote Mode 


6.15 The loop switches can be remotely 

switched to PASS or BLOCK through 
the remote control inputs to the BB inter- 
face and loop switch unit. Remote control 
overrides the automatic mode of operation 
but not the manual mode. 


7. REFERENCES 


BL-101269 - Block and Level Diagram, FL1- 
2 Non-Protected Assembly 

SD-101269 - Schematic Diagram, FL1-2 
Non-Protected XMTR-RCVR Assembly 

BL-101270 - Block and Level Diagram, FL1- 
2 MHS Assembly 

SD-101270 - Schematic Diagram, FL1-2 
MHS XMTR and RCVR Assembly 

BL-101241 - Block and Level Diagram, 
Transmitter Assembly 

SD-101241 - Schematic Diagram, Trans- 
mitter Assembly 

BL-101242 - Block and Level Diagram, 
Receiver Assembly 

SD-101242 - Schematic Diagram, Receiver 
Assembly 
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Table A 
Specifications 
GENERAL 
uw 
CHANNEL Bory a — 3 Y . 
CAPACITY 300 300 480 600 
PER CHANNEL 
RMS DEVIATION 200 KHz 280 kHz 200 kHz 140 kHz 
EMISSION 
DESIGNATOR 10,000F9 10,000F9 10,000F9 10,000F9 
ce 1499 or 1499 or 
1975 kHz 1975 kHz 3200 kHz 3200 kHz 
PILOT 
LOADED WORST 
CHANNEL NOISE 17.8 dBrned 17.8 dBrned 20.5 dBrned 21.0 dBrned 
0° to +50°C 56.0 pWp0 45.0 pWp0 87.0 pWp0 102.0 pWp0 
(with CCIR type 54.0 dB NPR 54.5 dB NPR 52.0 dB NPR 51.0 dB NPR 
emphasis) (1) 
BASEBAND FREQUENCY 0.3-1300 kHz 0.3-1300 KHz 03-2044 kHz —0.3-2.792 kHz 
RANGE 
IF BANDWIDTH (3-dB 
points approx.) 1%h 
NORMAL RECEIVE LEVEL 14 MHz 14 MHz 14 MHz 14 MHz 
LOW RECEIVE LEVEL 6 MHz 6 MHz 10 MHz 10 MHz 
30 dB S/N —/ fa, . 
THRESHOLD -88 dBm ~91 dBm -84 dBm -79 dBm 
oo ee 
FL1-2-01 SYSTEM GAIN 
Non-~Protected 116.5 dB 119.5 dB 113.5 dB 108.5 dB 
MHS (2) — yw 115.0 dB 118.0 dB 112.0 dB 107.0 dB 
A 7 an a“ 
FL1-2-02’SYSTEM GAIN 
Non-Protected 123.5 dB 126.5 dB 120.5 dB 115.5 dB 
MHS (2) 122.0 dB 125.0 dB 119.0 dB 114.0 dB 


(1) Noise performance is specified at reeommended received RF levels at antenna port. 


(2) System gain values are for MHS transmitters with space diversity receivers. Protected 
receivers with equal-loss hybrid have 3.5 dB more insertion loss. 


With a directional 
coupler, the additional losses are 1.0 dB (RCVR A) and 11.0 dB (RCVR B). 
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Table A (Cont) 
ASSEMBLY 


Frequency Range 


Power Output (at antenna port) 


Non-Protected 


Monitored Hot Standby 


Coaxial Switch 
Diode Switeh 


Power Requirements 


Unprotected 


Typical 
Maximum 


Protected 


Typical 
Maximum 


Power Sources 


Standard 
Optional External 
Power Supplies 


Channel Capacity 
Emphasis 

Altitude 

Humidity 
Temperature Range 


Full Performance Speci- 
fications 

Operation 

Storage 


1850 to 1990 MHz 


FL1-2 DI 


FL1-2-01 FL1-2-02 
(-21 to -28 Vde) (-25.5 to -28 Vde) 
0.89 watt 4.5 watt 
+29.5 dBm +36.5 dBm 
0.79 watt 4.0 watts 
+29 dBm +36 dBm 
0.63 watt 3.2 watts 
+28 dBm +35 dBm 
44W 85W 
50W 95W 
100W 175W 
110W Z00W 


-24 (-21 to -28) Vde 
-48 (~42 to -56) Vde 
115/230 Vae +10% 


300, 480, and 600 
CCIR 

15,000 ft (4572 m) 
95% at +40°C 


0° to +50°C (0° to +122°F) 
-30° to +55°C (-22° to +131°F) 
-40° to +65°C (-40° to +149°F) 
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Table A (Cont) 


MOUNTING DIMENSIONS 


Vertical 
Terminal 


Non-Protected 
Protected 


Repeater 


Non-Protected 
Protected (per rack) 


Horizontal 
Depth 
Overall 
Projects from front of rack 
Projects from rear of rack 
CONNECTIONS 
Antenna 
Baseband 
BASEBAND (excluding BB treatment 
components) 
Test Tone Levels 


Transmitter Input 
Receiver Output 


Impedance 
Return Loss 

0.3 kHz to top BB frequency 
Frequeney Response 


0.3 kHz to 4 kHz 
4 kHz to top BB frequency 


Spurious Tones 


60 kHz to top BB frequency 


TRANSMITTER 


Type 
Frequency Stability 
-30° to +50°C 
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Rack 
Spaces mm inches 
20 889 35 
20 889 35 
20 889 35 
40 1778 70 
483 19 
419 16.5 
127 5 
216 8.5 
N Female 
BNC Female 


-35/-25/-25 dBm 
-15/-25/-25 dBm 


75 ohms, unbalanced 


26 dB 


Frequency Modulation 


+0.00025% 


Table A (Cont) 

RECEIVER 
Type 
Noise Figure (at antenna port) 
Image Rejection 


Intermediate Frequency 
RF Bandwidth (3 dB) 


RF Level (at antenna port) 


ALARMS AND INDICATORS 


Standard 


Transmitter 


Receiver 


Power Supply 


Additional for Monitored Hot 
Standby 


FL1-2 DI 


Single Conversion Superheterodyne 
7.5 dB, maximum 

70 dB, minimum 

70 MHz 


40 MHz, nominal, standard 
15 MHz or 30 MHz, nominal, optional 


-30 dBm, maximum 


Low RF Power (LED) 
AFC (LED) 

Loss of Pilot (LED) 
Summed Alarm (relay) 


Loss of Pilot (LED) 

NODAN (LED) 

BB Amplifier Failure 

Noise Amplifier Failure (LED) Protected 
Summed Alarm 


Power Supply (LED) 


XMTR A In Service (LED) 

XMTR B In Service (LED) 

Manual Control (LED) 

XMTR Lock Alarm (switeh contact) 
RCVR Lock Alarm (LED and relay) 
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Fig. 1—Typical Loop Microwave System 
(Non-Protected, Full Duplex Loop) 
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FARINON FL1-2 (MHS) AP 
5 Issue 2A, February 1980 


ALIGNMENT PROCEDURE 
FARINON TYPE FL1-2 MONITORED HOT STANDBY 


MICROWAVE RADIO 


GENERAL 


These alignment procedures describe the checks and adjustments necessary to place a Farinon 
FL1-2 Monitored Hot Standby Microwave Radio System in service and to verify proper 
operation. 


INITIAL INSTALLATION PROCEDURES 


Perform Charts 1 through 12 on initial installation, and Chart 13 after all other tests are 
completed. During initial installation the test indications should be logged on maintenance 
log forms. 


Performance requirements for the initial installation tests are given in the appropriate test 
CHARTS. In-station testing should be performed and must meet the in-station performance 
requirements before proceeding with the terminal-to-terminal tests. 


RECOMMENDED MAINTENANCE INTERVALS 


The following CHARTS should be performed routinely. Periodic performance of these tests 
will determine the degree of degradation, if any, in performance as compared to the 
performance at the time of initial installation. During these tests, the individual indications 
should be logged on maintenance log forms. 


Perform Charts 2 through 10 at 12-month intervals and Charts 11 through 14 as required. 


Note: When units or subassemblies are replaced, the meter indications may change. After 
equipment has been realigned, a new reference indication should be entered on the log form 
for any factory data that is no longer valid. 


TEST EQUIP MENT 


Equipment used in alignment checks is listed in Table A. In addition, the specific equipment 
required for each check is listed under APPARATUS in the front of each CHART. The 
manufacturer's name and number used in Table A and the APPARATUS sections of each 
CHART are given for reference only; any piece of test equipment that has operational 
characteristics and parameters equal to those listed or which meet the standards set by the 
local licensing authority may be used. 


Where SVM (EVM) is indicated together in the procedure, a signal can be measured by two 
methods. The use of a Frequency Selective Voltmeter (SVM) is preferred, but an Electronic 
Voltmeter (EVM) ean also be used. Where only oné meter is specified in the test, it alone 
must be used. 
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When measuring the WIDEBAND NOISE LOADING LEVEL with an average-responding 
electronic voltmeter (i.e., 400 EL) the level will measure 1.1 dB low. Readings on average- 
responding meters should be corrected before comparison to their requirements. 


Wideband voltmeters with 600-ohm seales used for setting reference drive, measure 9 dB low 
when terminated in 75 ohms. 


The procedures that follow assume that personnel performing these procedures are familiar 
with all of the test equipment in accordance with manufacturer's manuals. Only specific 
instructions unique to the FL1-2 Systems are given, except when simple operating instruc- 
tions are repeated for clarity. Specific test equipment alignments and adjustments should be 
obtained from the manufacturer's manual(s) provided with test equipment. 


All test equipment should be calibrated before use and allowed to warm-up and stabilize for 
at least one hour before making checks. 


FACTORY TESTING 


Each Farinon FL1-2 Transmitter/Receiver assembly is set up, aligned and tested end-to-end 
at the factory. During these tests pertinent data is recorded on the Factory Test Data, which 
becomes a part of the instruction manual. This information may be used as a guide for proper 
operation of the equipment and will be referred to in some of the following procedures. 
Verify that the serial number recorded in the Factory Test Data agrees with the serial 
number of the equipment being tested. 


Also shipped with each Farinon system is the Farinon Wiring List, which contains information 
on the operational parameters of the equipment and individual assemblies, and options 
provided on individual assemblies. Verify that the serial number in the Factory Test Data and 
Farinon Wiring List (F WL) agrees with the foileal on the equipment for which the data will be 
used. 

Tuning adjustments are not usually required during installation or routine maintenance. 
Transmitter or receiver touch-up tuning should not be attempted unless required after 
changing a critical component in the RF path. Only the adjustment called out in the 
Alignment Procedure should be changed. All other controls have been preset in the factory 
and should not be adjusted in the field. 

PRECAUTIONS 


To protect both personnel and equipment from hazardous situations, the test procedures will 
inelude the following insertions where applicable: 


Danger: Warns of potential danger to personnel. 
Caution: Advises personnel of possible interference to service. 
Warning: Advises personnel of possible equipment damage. 


Note: Qualifies a specific point or instruction in the maintenance procedures. 
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Table 


A--Recommended Test Equipment List 


CHART 1 
PREALIGN MENT CHECKS 
This test verifies that extraneous grounds are not present on the input power connectors, that 


the power source is properly connected, and that the power supplies are delivering the 
required voltages to the equipment. 


APPARATUS: 
1--Volt-Ohm Meter (VOM), 20,000 ohms/volt, Triplett 360NA, or equivalent 


1--Digital Multimeter (DMM), Fluke 8000A, or equivalent 
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APPARATUS: (Cont) 


1--Coaxial Dummy Load (COAX LOAD), 25 watts, 50 ohms, Engelmann Microwave Corp. 
T350N 


SO OO ORD 


STEP 


PROCEDURE 


—— 


10 
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Before Connecting Power 


Cheek the wiring list to determine the operating voltage required by the terminal 
assembly. 


Be sure power source voltage (-24 Vdc) is available for equipment. 


On the power supplies, remove fuses F1-F8 and position the switches down to the 
OFF position. 


Power Source Voltage Check 

Apply power to the connectors on rack. 

With VOM verify that correct voltage and polarity are ‘present on the connectors. 
Requirement: -24 Vdc input: -21 to -28 Vde. 

Transmitter Voltage Check 


If a licensing authority requires that the transmitters be terminated during initial 
warmup and tuning, connect COAX LOAD to antenna coupling unit. 


Set meter panel switch to OFF position and check that needle rests at 0 LA. (Use 
small screwdriver to adjust mechanical zero on meter face, if necessary.) 


Replace fuse F1 in power supply and set the A PWR switch on power eonnection 
panel to ON position. 


Conneet DMM (de measurement, 30V scale) to -20 volt test points on the power 
supply assembly. 


Requirement: DMM indication of voltage recorded at test point. 


If requirement is not met, adjust the regulator control for a DMM indication of 
the voltage called for at the test point. 


Replace fuse F2 and repeat Steps 8 and 9 for the B assembly. 
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11 Disconnect DMM and set meter panel switch to -EXT. Connect meter test lead 
between 30V jack on meter and regulator power out test point. 


Requirement: Meter indication of voltage recorded at the test point. 


If requirement is not met, adjust CALIBRATE MTR eontrol on side of meter for 
an indication of exactly the voltage recorded at the test point. 


12 Replace remaining fuses. 
Restoral Procedure 
13 Set switch on MHSB CONT to A ON TEST B. 


14 After a 30-minute warmup time, observe the MHSB CONT unit to see that only 
the MAN CONT and A ON indicators are lit. 


15 Set switch on MHSB CONT to AUTO. 
Requirement: Preferred transmitter indicator lights. 
16 Set switch on MHSB CONT to B ON TEST A. 
Requirement: B ON and MAN CONT indicators light. 


17 Set switch on MHSB CONT back to AUTO. 


0 


CHART 2 


TRANSMITTER OUTPUT POWER CHECK 


PT a an ne a aasaE UE SnSCSITTn NaI 


Transmitter power is normally measured on the panel meter. The meter indication (in dB) is 
eonverted to equivalent output power by referring to the 0 dB calibration level of the meter, 
given on a foileal on the meter face. 


If greater accuracy is desired, or if the meter indication must be verified, a measurement can 
be made with a power meter at the circulator output at the power amplifier (1W or 5W). The 
transmitter must first be removed from serivee. 


a 


APPARATUS: 


1--RF Power Meter (PWR M), Hewlett-Packard 432, 435 or 436A e/w 478A Thermistor 
Mount with N-type connector, or equivalent 
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APPA RATUS: (Cont) 
1--Attenuator (ATTEN), 30 dB, 20 Watt, Narda 766-30 
1--Right Angle Adapter (N to SMA), Farinon 87-19930-14 


1--Coaxial Dummy Load (COAX LOAD), 50 ohms, 25 Watts, Engelmann Microwave Corp. 
T350N 


STEP PROCEDURE 


Note: Transmitters should be energized and allowed to stabilize prior to this 
check. 


Caution: If licensing authority requires that the transmitters be terminated during 
initial warmup and tuning, connect COAX LOAD to antenna port. 


Transmitter Output Power Check 


1 Set meter panel switch to A PWR OUT. 

2 Observe dB scale indication on meter, and convert dB scale indication to the 
equivalent output power by referring to 0 dB = XX.X dBm on foileal on the meter 
face. 

Requirement: Minimum Panel Meter Reading 
FL1-2-01 FL1-2-02 

MHS (coax switch) 29.0 dBm 36.0 dBm 

MHS (diode switch) 28.0 dBm 35.0 dBm 


Transmitter Output Power Verification 


Warning: For five-watt systems using diode switches, the RF circulator on the 
power amplifier should not be left unterminated for more than five minutes. 


3 Diseonnect the cable from the RF circulator connected to the power amplifier. 
Using right angle adapter, connect a 30 dB attenuated PWR M to the RF 
circulator, and compare the level reading with that recorded in the Factory Test 
Data. Also note panel meter indication. 


Requirement: Panel meter reading equals PWR M reading minus ACU loss. (ACU 
loss is recorded in Factory Test Data.) 


If the requirement is not met, perform Step 4. 
Transmitter Meter Calibration 
4 On the side of the meter panel, loosen the locknut on the CALIBRATE XMTR A 


PWR control. Adjust the control so that meter indicates the output power 
measured in Step 3, as shown in the following table. 
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STEP PROCEDURE 


TRANSMITTER METER CALIBRATION 


FL1-2-01 FL1-2-02 
Panel Meter 
Diode Switeh CoaxSwiteh DiodeSwiteh Coax Switch Indication 


28.0 dBm 29.0 dBm 35.0 dBm 36.0 dBm 0.0 dB 
28.5 dBm 29.5 dBm 35.9 dBm 36.5 dBm 0.5 dB 
29.0 dBm 30.0 dBm 36.0 dBm 37.0 dBm 1.0 dB 
29.5 dBm 30.5 dBm 36.5 dBm 37.5 dBm 1.5 dB 
30.0 dBm 31.0 dBm 37.0 dBm 38.0 dBm 2.0 dB 


Note: It will be necessary to estimate the proper meter setting above +2 dB. 


5 Tighten the locknut after completing adjustment. 
6 Repeat Steps 1 through 5, reversing all A and B references. 
CHART 3 


TRANSMITTER FREQUENCY CHECK AND ADJUSTMENT 


This chart measures the frequency of the transmitter and describes corrective adjustment, if 
necessary. The frequency measurement is obtained by connecting the electronic counter to 
the 1-Watt Power Amplifier and adjusting the controlled (closed loop) frequency of the 
transmitter to within +500 Hz of the assigned transmitter output frequency. 


Once the closed loop frequency has been established by the adjustment of the AFC unit, the 
loop is opened. The Oscillator-Modulator is then adjusted, if necessary, to maintain the open 
loop frequeney within + 1 kHz of the assigned RF output frequency. 


Note: During initial installation, the transmitter should be powered for a minimum of 4 hours 
prior to performing this chart (24 hours preferred). Electronic counter should also be 
powered for the manufacturer's recommended warm-up time prior to performing this chart. 
After the first week of continuous operation, this chart should be repeated. 
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APPARATUS: 


1--Electronie Counter (COUNTER), Hewlett-Packard 5245L with Frequency Converter, 
Hewlett-Packard 5254C or equivalent 


1--Coaxial Dummy Load (COAX LOAD), 25-watts, 50-ohms, Engelmann Microwave Corp., 
T350N (required only during initial installation if the ANT port must be terminated) 


1--Patch Cord (SMA to SMA), Farinon 87-10147-10 


1--Adapter (SMA to N), Farinon 87-11812-55 


STEP PROCEDURE 

Note 1: On initial lineup, the ANT port on the Antenna Coupling unit must be 
terminated with a COAX LOAD as required by a licensing authority, or the radio 
must be connected to the antenna. 
Note 2: This procedure is designed for maintenance without interruption of 
service on a protected system. The system must be operating normally with no 
alarms present. 
Note 3: The following procedure has been written for Receiver A/Transmitter A. 
For Receiver B/Transmitter B, perform the procedure and reverse all A and B 
references. 
Caution: Before judging an AFC unit or Oscillator-Modulator to be defective 
because a requirement is not met, check (a) calibration of electronic counter, (b) 
patch cord connections, and (c) drive input to the electronic counter. 
Transmitter A Removal from Service 

1 Set switch on MHSB CONT to B ON TEST A. 
Frequency Check and Adjustment 

2 Connect the COUNTER input to the F MON output on Transmitter A 1-Watt 
POWER AMPLIFIER, using SMA toSMA patch cord andSMA to N adapter. 

3 Place switch on Transmitter A AFC unit in the AFC (up) position. 

4 Record the frequency on the COUNTER display. 
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Requirement: Indication should be the transmitter output frequency + 0.5 kHz 
(500 Hz). 
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CHART 3 (Cont) 


STEP PROCEDURE 


If the requirement is not met, adjust the FREQ control on Transmitter A AFC 
unit very slowly for the correct frequency + 0.5 kHz. If the requirement is still 
not met, either the LOCAL OSCILLATOR is defective or the AFC unit may be 
defective. It is also possible for the COUNTER to be incorrectly calibrated. 
Refer to the caution at the beginning of this chart. 


H) Disable Transmitter A AFC by placing the switch on Transmitter A AFC unit to 
the MFC (down) position. 


6 Record the frequeney on the COUNTER display. 
Requirement: Indication should be the transmitter output frequency + 1 kHz. 


If the requirement is not met, adjust the FREQ ADJ control on the OSCILLATOR- 
MODULATOR for Transmitter A for the correct frequency +1 kHz. If the 
requirement is still not met, the OSCILLATOR-MODULATOR may be defective. 
It is also possible for the COUNTER to be incorrectly calibrated. Refer to the 
cautions at the beginning of this chart. 


Note: For an OSCILLATOR-MODULATOR tuned to the correct frequency at the 
factory or one in an operating transmitter, the adjustment should not be made 
more than 1/4 turn from the existing setting. With a replacement OSCILLATOR- 
MODULATOR, more than 1/4 turn may be needed. In either case, make the 
tuning adjustment very slowly. 


7 Disconnect the COUNTER and set the switch on Transmitter A AFC unit to the 
AFC position. 


Restore Transmitter A to Service 
8 Set switch on MHSB CONT to AUTO. 
Transmitter B Frequency Check and Adjustment 


9 Repeat Steps 1 through 8 for Transmitter B. Change all references to Trans- 
mitter A to Transmitter B. 


CHART 4 


RECEIVER CALIBRATION/T RANSMITTER DEVIATION 
CHECK AND ADJUSTMENT 


This chart describes an in-service transmitter deviation check by calibrating a receiver with 
a signal of known deviation (80402 Baseband Calibrator). The transmitter under test is 
connected to the calibrated receiver by means of a loopback setup. The transmitter is then 
modulated with a test tone and its deviation is adjusted to give the proper level out of the 
calibrated receiver. ° 
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APPARATUS: 


1--Oscillator (OSC), Hewlett-Packard 651B, Option 2, (equivalent must cover baseband 
frequency range) 


1--Electronie Voltmeter (EVM), Hewlett-Packard 400EL or equivalent 


1--Baseband Calibrator (CALIB), Farinon 80402 


1--Volt-Ohm Meter (VOM), 20,000 ohms/volt, Triplett 630NA, or equivalent 


1--Patch Cord (BNC to BNC), Farinon 87-10146-25 


1--Patch Cord (SMA to SMA), Farinon 87-10147-10 


1--Adapter (BNC T), Hewlett-Packard 1250-0781 


1--Termination (TERM 75 BNC), Farinon 87-11812-53 


STEP PROCEDURE 

Note: The following procedure has been written for Receiver A/Transmitter A. 
For Receiver B/Transmitter B, perform the procedure and reverse all A and B 
references. 
Baseband Calibration Preparation 

1 Set CALIB selector switch to MOD position and allow 3 minutes for unit to 
stablize. 

2 Connect VOM between BAT (blue) pin jack and case ground of the CALI. 

3 Cheek CALIB battery voltage under load. 
Requirement: VOM indication of 12.0 Vde or greater. 
If the requirement is not met, replace the batteries. 

4 Connect 75-ohm terminated EVM to 100 kHz jack on CALI. 
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Requirement: EVM indication of -44 + 0.1 dB (-35 + 0.1 dBm). 


If the requirement is not met, adjust CAL control on CALIB until requirement is 
met. 
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10 


11 


12 


13 


Reeeiver Calibration 


Set switch on RCVR CONT unit to B ON TEST A position. (This frees Receiver A 
for testing.) 


Requirement: LOCK ALM indicator on RCVR CONT unit should light. 
Disconnect coaxial cable from IN jack on IF FILTER EQL unit for Receiver A. 


Requirement: PLT and NODAN indicators on RCVR ALM unit light. TH EXT 
indicator on IF AMPL unit lights. 


Connect 70 MHz OUTPUT jack on CALIB to IN jack on IF FILTER EQL unit. Use 
BNC to BNC patch cord. 


Connect 75-ohm terminated EVM to TEST OUT -30 dBm jack on RCVR BB AMPL 
unit for Receiver A as shown in Fig. 3. 


Set CALIB selector switch to MOD position and observe EVM indication. 
Requirement: EVM indication should be: -36.5 dB (-27.5 dBm) +0.25 dB 
(transmitter with 200 kHz deviation; or -39.4 dB (-30.4 dBm) +0.25 dB (trans- 
mitter with 280 kHz deviation); or -33.3 dB (-24.3 dBm) + 0.25 dB (transmitter 
with 140 kHz deviation). 

Note: EVM indication is not test tone level. 


If the requirement is not met, adjust LEV ADJ control on RCVR BB AMPL unit 
for receiver under test for required indication. 


Set CALIB selector switch to CW position and set meter panel switch to AGC for 
receiver under test. 


Requirement: Assembly meter should indicate approximately 100 KA. =EVM 
indication of -60 dB or lower. 


If the requirement is not met, receiver is not quieting properly or CALB is faulty. 
Repeat Steps 1 through 10 if corrective action is taken. 


Remove CALIB and restore coaxial cable to IN jack on IF FILTER EQL unit. 


Repeat Steps 1 through 11 for Receiver B and then continue with Step 13. 
Reverse all A and B references. 


Set switeh on RCVR CONT unit to B ON TEST A position. 
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Requirement: LOCK ALM indicator on RCVR CONT unit lights. 
Transmitter A Removal from Service 
Set switch on MHSB CONT unit to B ON TEST A position. 


Requirement: A ON indicator on MHSB CONT unit extinguishes and B ON 
indicator lights. MAN CONT indicator on MHSB CONT unit lights. 


Remove coaxial cable at NORMAL LINK TO J1 BB AMPL for Transmitter A and 
connect it to TEST LINK TO Ji BB AMPL jack on BB INTERFACE unit. 


Transmitter A to Receiver A Loopback 
Connect the IF TEST connector on Transmitter A AFC unit to the IF TEST 
connector on Receiver A MIXER-PREAMPLIFIER unit. Use anSMA to SMA test 


eord. 


Disconnect the LO power cable. (Assembly meter AGC indication may read off 
seale but this should not cause concern.) 


Transmitter A Deviation Check and Adjustment 


Set the OSC to a frequency of 100 kHz and an output level of -34 dB (-25 dBm) 
with an EVM (SVM). Refer to Fig. 1 for the test setup. 


Connect the OSC to the A TEST IN jack on BB INTERFACE unit. Refer to Fig. 2 
for the OSC setup. 


Connect a 75-ohm terminated SVM (EVM) to the TEST OUT jack on Receiver A 
RCVR BB AMPL unit. Refer to Fig. 3 for the SVM (EVM) setup. 


Requirement: EVM (SVM) should indicate -39 dB (-30 dBm) + 0.2 dB. 
If the requirement is met, Transmitter A is properly adjusted. 


If the requirement is not met, adjust the BB LEV control on Transmitter A 
OSCILLATOR-MODULATOR unit to meet the requirement. 


Restoral Procedure 
Disconnect OSC and EVM (SVM). 


Disconnect cable at TEST LINK TO Jl BB AMPL jack for Transmitter A and 
reconnect it to NORMAL LINK TO J1 BB AMPL jack on BB INTERFACE unit. 
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23 Remove loopback cable between Transmitter A and Receiver A. 
24 Reconnect Receiver A LO power cable. 
25 Set switch on RCVR CONT unit to AUTO position. 


Requirement: LOCK ALM indicator on RCVR CONT unit extinguishes. 
26 Set switch on MHSB CONT unit to AUTO position. 


Requirement: MAN CONT indicator on MHSB CONT unit extinguishes. 


oe ———————— 


CHART 5 


BASEBAND FREQUENCY RESPONSE: 
TEST RECORD AND SUBSEQUENT CHECKS 


C—O 


This chart describes an in-service baseband frequency response check using a loopback setup. 


Caution: During initial installation, perform Chart 13 prior to performing this chart. 


a 


APPARATUS: 


1--Oscillator (OSC), Hewlett-Packard 651B, Option 2, (equivalent must cover baseband 
frequency range) 


1--Electronie Voltmeter (EVM), Hewlett-Packard 400EL or equivalent 
1--Pateh Cord (BNC to BNC), Farinon 87-10146-25 
1--Adapter (BNC T), Hewlett-Packard 1250-0781 


1--Termination (TERM 75 BNC), Farinon 87-11812-53 


a 


STEP PROCEDURE 


i 


Note: The following procedure has been written for Receiver A/Transmitter A. 
For Receiver B/Transmitter B, perform the procedure and reverse all A and B 
references. 
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STEP PROCEDURE 
Transmitter A to Receiver A Loopback 

1 Connect the IF TEST connector on Transmitter A AFC unit to the IF TEST 
eonnector on Receiver A MIXER-PREAMPLIFIER unit. Use an SMA to SMA 
patch cord. 

2 Disconnect Receiver A LO power cable. (Assembly meter AGC indication may 
read off scale, but this should not cause concern.) 

3 Verify that alarm indicators on both XMTR ALM units are extinguished. 

4 Set switch on MHSB CONT unit to B ON TEST A position. 

Requirement: MAN CONT indicator on MHSB CONT unit lights. 

5 Set OSC to 100 kHz and adjust output level to -34 dB (-25 dBm). Connect OSC 
and EVM as shown in Fig. 1. 

6 Remove coaxial cable at NORMAL LINK TO Jl BB AMPL jack for Transmitter A 
and connect it to TEST LINK TO Jl BB AMPL jack on BB INTERFACE unit. 
Reference Level Check 

7 Connect OSC to TEST IN -25 dBm jack for Transmitter A on BB INTERFACE unit 
using BNC to BNC patch cord. See Fig. 2. 

8 Connect 75-ohm terminated EVM to TEST OUT -30 dBm jack on Receiver A 
RCVR BB AMPL as shown in Fig. 3. (The following requirement is for subsequent 
checks. If this is initial alignment, continue with Step 9.) 

Requirement: EVM indication of -39 dB (-30 dBm) + 0.2 dB. 

If the requirement is met, continue with Step 14. 

If the requirement is not met, perform Chart 4 and then continue with Step 14. 
Baseband Frequency Response Check (Initial Alignment Only) 

9 Remove one of the record sheets (supplied at the end of this chart) and record the 
Transmitter/Receiver setup in the heading. 

10 Record the frequencies given in the Factory Test Data, in the FREQUENCY 
eolumn on the record sheets. 

1i Record the level observed in Step 8 in the 100 kHz space. 
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PROCEDURE 


Change the OSC frequency, one frequency at a time, to each frequency on the 
record sheet and reeord the EVM indication in the INITIAL MEASUREMENT 
column. 


Note: The OSC output level should be checked with EVM and adjusted, if 
necessary, to maintain the -34 dB (-25 dBm) level. 


Return the record sheet to the end of this chart and then continue with Step 16. 
Baseband Frequency Response Check (Subsequent Checks) 


Note: This step uses the frequency response record sheet at the end of this chart 
as a standard for comparison with the observations taken below. 


Change OSC frequency, one frequency at a time, to each frequency on the record 
sheet and observe EVM indication. 


Requirement: EVM indications (segmented frequency response) 4 kHz to top of BB 
frequency: +0.25dB; 300 Hzto4kHz +1.5 dB. 


No adjustment for frequency response is provided. 


If the requirement is not met, trouble shoot Transmitter A/Receiver A for a 
faulty unit. 


Return the record sheet to the end of this chart and continue with Step 16. 
Restoral Procedure 
Disconnect OSC and EVM. 


Disconnect cable at TEST LINK TO Jl BB AMPL jack for Transmitter A and 
reconnect it to NORMAL LINK TO Ji BB AMPL jack on BB INTERFACE unit. 


Remove loopback cable between Transmitter A and Receiver A. 

Reconnect Receiver A LO power cable. 

Set switch on RCVR CONT unit to AUTO position. 

Requirement: LOCK ALM indicator on RCVR CONT unit extinguishes. 

Set switeh on MHSB CONT unit to AUTO position. 

Requirement: Preferred transmitter indicator on MHSB CONT unit should light. 


Repeat this chart for Transmitter B/Receiver B. 
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TRANSMITTER RECEIVER 


TO 
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Note: When test is completed, return this sheet to the end of Chart 5. 
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TRANSMITTER RECEIVER 
TO 
LOCATION LOCATION 
INITIAL 
FREQUENCY MEASUREMENT SUBSEQUENT MEASUREMENTS 


TRANSMITTER RECEIVER 
TO 
LOCATION LOCATION 
INITIAL 
FREQUENCY MEASUREMENT SUBSEQUENT MEASUREMENTS 


Note: When test is completed, return this sheet to the end of Chart 5. 
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TRANSMITTER ALARM CHECKS AND ADJUSTMENTS 


a 


The following test verifies proper operation of the transmitter AFC, pilot, and low power 
alarm functions. In a protected assembly, a transmitter is removed from service and the 
alarm conditions are simulated. Operation of the alarm circuits is checked and adjusted, if 
necessary, to ensure proper operation. 


Caution: Do not operate test button on XMTR ALARM unit unless the transmitter is removed 
from service (protected assembly). 


APPARATUS: 
(None) 


er 


STEP PROCEDURE 


i 


Note: The following procedure has been written for Transmitter A. For 
Transmitter B, perform the procedure and reverse all A and B references. 


Preparation 

1 Ensure that the alarm indicators on the XMTR ALM units are extinguished before 
proceeding. 

2 Set switch on MHSB CONT unit to B ON TEST A position. (This frees 


Transmitter A for testing.) 

Requirement: On MHSB CONT unit, MAN CONT indicator lights. 

Alarm Check and Adjustment 

Note: In the following procedure, the pilot alarm trigger point may be set 
ineorreetly if the TEST button on the XMTR ALM unit is not depressed and 
released in the eorreet sequence. Ensure that the TEST button is only operated as 
given in the procedure. 


3 Push and hold the TEST button on Transmitter A XMTR ALM unit. 


Requirement: PLT, AFC, and PWR OUT indicators on XMTR ALM unit should 
light. 


If the AFC indicator does not light, no adjustment is possible. Replace the XMTR 
ALM unit. 


For PLT alarm adjustments, continue with Step 4; for PWR alarm adjustments, 
continue with Step 9. 
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11 


12 


13 


14 


15 


16 


If the PLT indicator is lit (TEST button depressed), continue with Step 5; if the 
PLT indicator is extinguished, continue with Step 6. 


Adjust the PLT control on the XMTR ALM unit until the PLT indicator 
extinguishes. 


Adjust the PLT control on the XMTR ALM unit until the PLT indicator just lights. 
Adjust the PLT control 1/2 turn in the opposite direction. 


Release the TEST button on the XMTR ALM unit. Wait 30-45 seconds before 
continuing with Step 8. 


Push and hold TEST button on XMTR ALM unit. Slowly adjust the PLT control 
until the PLT indicator just lights and an additional 1/8 turn past this point. 
Continue with Step 12. 


If the PWR OUT indicator is lit (TEST button depressed), continue with Step 10; if 
the PWR OUT indicator is extinguished, continue with Step 11. 


Adjust the PWR OUT control on the XMTR ALM unit until the PWR OUT 
indicator extinguishes. Release the TEST button. 


Push and hold the TEST button and adjust the PWR OUT control 1/8 turn past the 
point that the PWR OUT indicator just lights. 


Release TEST button. Wait 30-45 seconds before continuing with Step 13. 
Repeat Step 3. If the requirement is met, continue with Step 14, 
Restoral Procedure 

Verify that alarm indicators on both XMTR ALM units are extinguished. 
Set switch on MHSB CONT unit to AUTO position. 

Requirement: MAN CONT indicator on MHSB LOGIC unit extinguishes. 


Repeat this chart for Transmitter B. 
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MONITORED HOT STANDBY LOGIC CHECKS 
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This chart describes the procedure for checking the operation of the Monitored Hot Standby 
(MHS) Assembly. The assembly will determine which transmitter is connected to the 
antenna. This chart assumes that Transmitter A is preferred. If Transmitter B is preferred, 
reverse A and B references. 


Caution: Both transmitters must be aligned (per Charts 3, 4, and 6) and operating normally 
before this check is started. 


i 


APPARATUS: 
(None) 
ee ee Sen eT eS Oe ee ee ee 
STEP PROCEDURE 
en ea a oe Ee ee a mv Cem GIN eC 
1 Verify that the switch on the MHSB CONT unit is in AUTO and the switch on the 


RCVR CONT unit isin AUTO. Ensure that neither transmitter is in alarm. 


Requirement: Preferred transmitter indicator on MHSB CONT unit is lit. Alarm 
indicators on both XMTR ALM units are extinguished. 


XMTR A in Alarm 


2 Simulate an alarm on Transmitter A by disconnecting power line leading to 
Transmitter A OSC MOD. 


Requirement: All alarm indicators on XMTR ALM unit light. On MHSB CONT 
unit, A ON indicator extinguishes and B ON indicator should light. 


3 Reconnect power plug to OSC-MOD. 


Requirement: All alarm indicators on XMTR ALM unit extinguish and transmitter 
indicators on MHSB CONT revert to the state that existed before the power was 
disconnected. 


If AFC alarm does not clear, flip AFC switch off and then back on. 


4 Repeat Steps 2 and 3 for Transmitter B. 


i — ——— 


CHART 8 


RECEIVE PILOT ALARM CHECK AND ADJUSTMENT 


a 


The following procedure is a check of the receive pilot alarm circuit operation. This check 
simulates a drop in pilot signal. If the alarm fails to function, an adjustment is made to set 
the alarm at the correct trigger point. 
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APPARATUS: 
(None) 
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STEP PROCEDURE 
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Note: The following procedure has been written for Receiver A. For Receiver B, 
perform the procedure and reverse all A and B references. 


Preparation 
1 Ensure that the distant transmitters are operating in a "no-alarm" condition. 
2, Ensure that the alarm indicators on the RCVR ALM units are extinguished. 
3 Set switch on RCVR CONT unit to B ON TEST A position. (This frees Receiver A 


for testing.) 
Requirement: LOCK ALM indicator on RCVR CONT unit lights. 
Pilot Alarm Check and Adjustment 

4 On Receiver A RCVR ALM unit, push PLT TEST button. 
Requirement: PLT indicator on RCVR ALM unit lights. 


If the indicator does not light, the trigger point may be set incorrectly. Continue 
with Step 6. 


If the indicator does light, the alarm circuit is functioning. Continue with Step 5 
to verify that the alarm point is correct. 


5 With the PLT TEST button depressed, adjust PLT control on RCVR ALM unit until 
indicator just extinguishes. Release PLT TEST button. 


6 Push PLT TEST button and adjust PLT control 1/8 turn past the point that the 
PLT indicator just lights. 


Note: Due to hysteresis in the alarm circuit, the PLT trigger must be adjusted 
going from no-alarm into an alarm. Therefore, the PLT TEST button must be 
released and depressed before each adjustment. 


7 Release PLT TEST button and repeat Step 4. If the requirement is met, continue 
with Step 8. 


Restoral Procedure 


8 Verify that alarm indicators on both RCVR ALM units are extinguished. 
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STEP PROCEDURE 
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9 Set switch on RCVR CONT unit to AUTO position. 
Requirement: LOCK ALM indicator on RCVR CONT unit extinguishes. 


10 Repeat this chart for Receiver B. 
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CHART 9 


GO/NO-GO NODAN ALARM CHECK AND BASEBAND RELAY CHECK 


CC 


This test outlines a simple GO/NO-GO check of the NODAN and threshold extension circuits 
and also verifies that the relay in RCVR BB AMPL unit is functioning under command from 
the RCVR ALM and RCVR CONT units. The NODAN threshold is not measured but the 
threshold ean be set precisely as outlined in Chart 10. 


i 


APPARATUS: 
(None) 


een nn nTSTIIT nn 
STEP PROCEDURE 


ee a i oan 


Note: The following procedure has been written for Receiver A. For Receiver B, 
perform the procedure and reverse all A and B references. 


Preparation 

1 Ensure that the alarm indicators on the RCVR ALM units are extinguished and 
that the switch on the RCVR CONT unit is in AUTO position. 

2 Set meter panel switch to EXT and connect meter test lead to 100 LA on meter. 
Alarm Check 

3 Diseonnect one coaxial lead from the Receiver A IF FLTR EQL unit. 


Requirement: NODAN and PLT indicators on RCVR ALM unit for Receiver A 
light. TH EXT indicator on IF AMPL unit for Receiver A lights. 


If the requirement is not met, perform Chart 10. 


4 Connect meter test lead to MUTED 0 WA test point on RCVR BB AMPL for 
Receiver A. 
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STEP PROCEDURE 
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Requirement: Meter indication of 0 HA. 


If the requirement is not met, the RCVR CONT unit is faulty. The relay drive 
circuit in the RCVR BB AMPL may also be faulty. 


Restoral Procedure 
5 Disconnect meter test lead. 
6 Reconnect the coaxial lead removed in Step 3. 


Requirement: NODAN and PLT indicators on RCVR ALM unit for Receiver A 
extinguish. TH EXT indicator on IF AMPL Unit for Receiver A should extinguish. 


tk Repeat this chart for Receiver B. 


eM 


CHART 10 


NODAN ALARM THRESHOLD CHECK AND ADJUSTMENT 


eS 


This test outlines an in-service procedure for check and adjusting, if necessary, the NODAN 
alarm threshold in the RCVR ALM unit. 


ee 


APPARATUS: 
1--RF Signal Generator (SIG GEN), Hewlett-Packard 8614A or equivalent 


1--Selective Voltmeter (SVM), Cushman CE24 option M3 (capable of measuring system 
pilot and baseband), or equivalent 


1--RF Power Meter (PWR M), Hewlett-Packard 432A e/w 478A Thermistor Mount with 
N-type connector, or equivalent 


1--Coaxial Dummy Load (COAX LOAD), 50 ohms, 25 watts, Engelmann Microwave Corp. 
T350N 


1--Patch Cord (BNC to BNC), Farinon 87-10146-25 
1--Patch Cord (N to N), Farinon 87-10147-06 


1--Adapter (N to SMA), Selectro SC50-672-6701-89 
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Note 1: The following procedure has been written for Receiver A. For 
Receiver B, perform the procedure and reverse all A and B references. 


Note 2: The output level of the SIG GEN should be calibrated using the PWR M 
bef ore performing the chart. 


Preparation 

Ensure that the alarm indicators on the RCVR ALM units are extinguished. 
Set the switch on the RCVR CONT to B ON TEST A. 

Requirement: LOCK ALM indicator on RCVR CONT should light. 


Remove the Receiver A RF input cable from the RF output of the antenna 
coupling unit. 

Connect a 75-ohm terminated SVM with a 3.1-kHz bandwidth to the TEST OUT 
-30 dBm jack on Receiver A RCVR BB AMPL unit using the BNC to BNC patch 
cord. Tune SVM to one of the following frequencies: 1248 kHz for 300-channel 
system, 1730 kHz for 480-channel systems, or 2438 kHz for 600-channel systems. 


Connect SIG GEN (tuned to receive frequency and set to an output level of 
-43 dBm) to the cable removed from the antenna coupling unit in Step 3. 


Set assembly meter switch to +EXT and connect meter test lead between 100 KA 
on meter and DISC ZERO test point on LIM DEMOD unit for Receiver A. 


Slowly adjust fine tuning on SIG GEN until assembly meter indicates 0 +1 HA. 


AGC indication on meter panel switch in A AGC position should indicate close to 
full seale. 


Requirement: NODAN indicator on RCVR ALM unit and TH EXT indicator on IF 
AMPL for Receiver A extinguishes. 


Diseonneect meter test lead. 
NODAN Check and Adjustment 


Slowly decrease SIG GEN output until NODAN indicator on RCVR ALM unit for 
Receiver A lights. 


Observe SVM indication. 


Requirement: SVM indicates a 30 dB Signal/Noise Ratio (61 dBm). 
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15 


If the requirement is met, continue with Step 15. If the requirement is not met, 
continue with Step 11. 


Set SIG GEN output for an SVM indication of -61 dBm. 


Adjust NODAN control on RCVR ALM unit for Receiver A until NODAN indicator 
on RCVR ALM unit lights. 


Increase SIG GEN output level to -43 dBm. 

Repeat Steps 9 through 13 until NODAN operates as required. 
RF Threshold Calculation 

Calculate RF threshold from the formula given below: 


RF threshold = SIG GEN otuput* (when SVM indicates -61 dBm) - loss of N to N 
patch cord*. 


*Calibration of N to N patch cord and measurement of the SIG GEN output are 
recommended if the threshold setting is to be estimated with a high degree of 
accuracy. 


Requirement: Threshold should occur at one of the following levels or better: 


i 


THRESHOLD AT RF 


CH CAPACITY DEVIATION PREAMPL INPUT 
Oe 
300 200 kHz RMS -89 dBm 
300 280 kHz RMS -92 dBm 
480 200 kHz RMS -85 dBm 
600 140 kHz RMS -80 dBm 


Note: To compute the antenna port threshold the following correction factors 
should be added to the threshold just measured: 


TYPE OF RECEIVER CORRECTION FACTOR 
Space Diversity 1dB 

Common Antenna (Hybrid) 4.5 dB 

Common Antenna (10 dB Splitter) Receiver A: 2 dB 


Receiver B: 12 dB 
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Note: If the threshold requirement is not met, Receiver A may not be quieting 
properly. 


Restoral Procedure 


16 Disconnect test equipment. 
17 Reconnect the coaxial lead removed from the antenna coupling unit. 
18 Set switch on RCVR CONT unit to AUTO position. 


Requirement: LOCK ALM indicator on RCVR CONT extinguishes. 


19 Repeat this chart for Receiver B. 
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CHART 11 


RECEIVER ALM UNIT LOG AMPL CHECK AND RCVR CONT UNIT 
COMPARATOR CHECK 
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This chart is to be performed only when a RCVR ALM unit is replaced. This chart describes 
an in-service check of the log amplifier in each RCVR ALM unit and a comparator check for 
the RCVR CONT unit. 


en Tn cea aaa nnSSsnSISSnInnnnnSSNSnnERED 


APPARATUS: 


1--Oscillator (OSC), Hewlett-Packard 651B, Option 02 (equivalent must cover entire 
baseband frequency range) 


1--Electroniec Voltmeter (EVM), Hewlett-Packard 400EL or equivalent 
1--Card Extender (EXTEN DER), Farinon SD-83186 

2--6 dB Pads (PAD), Narda 4774-6 

1--Patch Cord (BNC to BNC), Farinon 87-10146-25 

1--Adapter (BNC T), Hewlett-Packard 1250-0781, or equivalent 


1--Termination (TER M 75 BNC), Farinon 87-11812-53 
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STEP PROCEDURE 


Note: Both receivers should be operating normally with no alarm present before 
the tests begin. 


LOG AMPL Check Test Setup 
1 Set OSC to a frequency of 2.5 MHz (300-channel system) or 4.3 MHz (480 or 600- 


channel system) and an output level of -77d B (-68 dBm). Connect OSC and EVM 
as shown in Fig. 1. 


2 Set switch on RCVR CONT unit to B ON TEST A. 
3 Disconnect coaxial cable from IN jack on Receiver A RCVR BB AMPL. 
4 Loosen mounting screws on Receiver A RCVR ALM unit and remove the unit. 


Place unit on EXTENDER and insert EXTENDER and RCVR ALM unit into RCVR 
ALM unit mounting space. 


4) Connect OSC to TEST IN jack on Receiver A RCVR ALM unit using BNC to BNC 
pateh cord. 


LOG AMPL Check and Adjustment 


6 Set meter panel switch to -EXT and connect meter test lead between 100 HA jack 
on meter and LOG AMPL test point on Receiver A RCVR ALM. 


7 Adjust fine tuning control on OSC for a minimum meter indication. 
Requirement: 60 + 2 UA indication on meter. 


If requirement is met, continue with Step 9. If requirement is not met, continue 
with Step 8. 


8 Adjust NOISE LEVEL control (R7) until the requirement is met. Adjust the 
control clockwise to raise the meter indication, or counterclockwise to lower the 
meter indication. If the requirement is still not met, place anew RCVR ALM unit 
on the EXTENDER and repeat Steps 1, 5, 6, and 7. 


9 Increase the OSC output to -37 dB (-28 dBm) and observe meter indication at the 
LOG AMPL test point. , 


Requirement: 20 +2 LA indication on meter. 


If the requirement is met and the requirement in Step 7 is also met, continue with 
Step 11. If the requirement is not met, continue with Step 10. 
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STEP PROCEDURE 

10 Adjust LOG SLOPE control (R42) until the requirement is met. Adjust the control 
clockwise to lower the meter indication, or counterclockwise to raise the meter 
indication. If the requirement is still not met, replace the RCVR ALM unit and 
repeat Steps 1 through 9. 
Note: The LOG AMPL and NOISE LEVEL controls interact with each other. If 
either control was adjusted, repeat Steps 1 through 10 until all requirements are 
met. 

11 Disconnect meter test lead and OSC. 

12 Remove EXTENDER and RCVR ALM unit. Insert the RCVR ALM unit back into 
its mounting position. 

13 Reconnect coaxial cable to IN jack on Receiver A RCVR BB AMPL, 

14 Repeat Steps 1 through 13 for Receiver B. Remember to reverse all A and B 
references. After the Receiver B checks, continue with Step 15. 
RCVR CONT Comparator Checks Test Setup 

15 Perform Steps 1 through 14 prior to the following checks. 

16 Set switch on RCVR CONT to AUTO. 

17 Set meter panel switch to -EXT and connect meter test lead between 100 HA on 
meter and COMP A and COMP B test points on RCVR CONT unit. 

18 Observe which receiver is in service (80 KA or greater on meter panel). 
If the RCVR CONT is operating in the combining mode (straps Q in place), both 
receivers should be in service; if the RCVR CONT is operating in the optimal 
selection mode (Q straps not in place), Receiver A or Receiver B is in service. 
Record the in-service conditions. 
Note: Due to noise differences between receivers, the receivers may not be 
eombined. The following check will verify the combining process. 
RCVR CONT Comparator Checks 
Note: Steps 19 through 26 apply to radios equipped with an RF HYBRID, or to 
space diversity systems. For radios equipped with a 10 dB splitter, perform Steps 
28 through 34. 

19 Set switch on RCVR CONT unit to B ON TEST A. 
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Insert two 6 dB pads in series with flex cable from RF HYBRID to RCVR A front 
end assembly. 


Connect meter test lead to COMP Aand then to COMP B test points on RCVR 
CONT, and observe meter indications. 


Requirement: COMP A: 0 HA; COMP B: 80 HA or greater. 

If the requirement is not met, replace RCVR CONT unit. 

Remove the two 6 dB PADS from the Receiver A RF input cable and reconnect 
the cable to the HYBRID. Connect the meter test lead to COMP A and then to 
COMP B test points on RCVR CONT, and observe meter indications. 
Requirement: In service conditins recorded in Step 18. 


Switch to A ON TEST B on RCVR CONT. 


Insert two 6 dB PADS in series with flex cable from RF HYBRID to RCVR B front 
end assembly. 


Connect meter test lead to COMP A and then to COMP B test points on RCVR 
CONT and observe meter indications. 


Requirement: COMP A: 80 HA or greater; COMP B: 0 HA. 

Remove the two 6 dB PADS from the B side of the Receiver B RF input cable and 
reconnect the eable to the HYBRID. Connect the meter test lead to COMP A and 
then to COMP B test points on RCVR CONT, and observe meter indications. 
Requirement: In-service indications recorded in Step 18. 


Return RCVR CONT switch to AUTO position. 


Note: Test is complete for a radio equipped with an RF HYBRID or for space 
diversity. 


Disconnect Receiver A RF cable from RF SPLITTER. 


Connect meter test lead to COMP A and then to COMP B test points on RCVR 
CONT and observe meter indications. 


Requirement: COMP A: 0 HA; COMP B: 80 HA or greater. 


If the requirement is not met, replace RCVR CONT. 
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STEP PROCEDURE 
31 Reconnect Receiver A RF cable to RF SPLITTER. 
32 Connect meter test lead to COMP A and then to COMP B test points on RCVR 


CONT and observe meter indications. 
Requirement: COMP A: 80 HA or greater; COMP B: 0 HA. 


If the requirement is not met, replace RCVR CONT. 


33 Repeat Steps 28 through 32 for Receiver B. Remember to reverse all A and B 
references. 
34 Return RCVR CONT switch to AUTO. 


Note: Test is now complete for a radio with a 10 GB splitter. 


CHART 12 


SYSTEM PILOT CHECK AND ADJUSTMENT 


This chart is an in-service check of the pilot oscillator level at a pilot-transmit terminal and 
a through-pilot terminal. An out-of-service check of the pilot-keying feature is also provided 
and should only be performed at the time of initial installation. 


en 


APPARATUS: 


1--Selective Voltmeter (SVM), Cushman CE24 option M3 (capable of measuring system 
pilot and baseband), or equivalent 


1--Patch Cord (BNC to BNC), Farinon 87-10146-25 


eee OT 


STEP PROCEDURE 


Test Preparation 


1 At a pilot-transmit terminal, continue with Step 5; at a through-pilot terminal, 
continue with Step 2. 


2 Disconnect coaxial cable connected to PLT IN jack on BB INTERFACE unit. 
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Remove PLT OSC unit from shelf, remove the U-link (on pe board) and establish 
strap option Y. (This will key the PLT OSC on when the unit is placed back in the 
shelf. 

Install PLT OSC unit back into the shelf. 


Connect 75-ohm terminated SVM to MON jack on PLT OSC unit using BNC to 
BNC patch cord. 


Tune SVM to system pilot frequency. 

System Pilot Level 

Observe SVM indication. 

Requirement: SVM indication at MON jack given in Factory Test Date. 


If the requirement is not met, adjust LEV ADJ control on PLT OSC to meet the 
requirement. 


Restoral Procedure 
Disconnect SVM. 


At a through-pilot terminal, remove PLT OSC unit from shelf, remove U-link (on 
pe board) and establish strap option X. 


Install PLT OSC unit back into shelf and reconnect coaxial cable to PLT IN jack 
on BB INTERFACE unit. 


Note: At the time of initial installation, continue with Step 11. 
Pilot Oscillator Keying (Out-of-Service Check) 


At a through-pilot assembly, set meter panel switch to +EXT position and connect 
meter test lead between 100 LA on meter and test point on PLT OSC unit. 


Requirement: 0 LA indication on meter (pilot oscillator keyed off). 

Disconnect coaxial cable at IN jack on Receiver A and B RCVR BB AMPL, and 
observe assembly meter indication at PLT OSC test point. (The receivers 
associated with the PLT OSC are not in the same rack. Be sure that the correct 
receivers are selected.) 


Requirement 1: PLT indicator on RCVR ALM units light. 
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Requirement 2: Meter indication for PLT OSC test point is greater than 40 HA 
(pilot oscillator keyed on). 


13 Reconnect coaxial cable at IN jack on both RCVR BB AMPL units. 
Requirement 1: PLT indicator on RCVR ALM unit extinguishes. 
Requirement 2: Meter indication for PLT OSC test point is 0 HA. 


14 Disconnect meter test lead. 


CHART 13 


BASEBAND FREQUENCY RESPONSE CHECKS (INITIAL ALIGNMENT ONLY) 


This chart is an out-of-service procedure to set a baseband reference level and then measure 
overall baseband response during initial installation. Hop-to-hop response is checked over 
individual transmitter-receiver paths with an oscillator and selective voltmeter. A prerequi- 
site for the following test is the completion of Chart 4. 


Note: During initial installation, Chart 5 should not be performed until after this chart (13) 
has been completed. An EVM can be used in place of the SVM for measurements but the 
radio pilot must be defeated by removing coaxial cable at PLT IN jack on BB INTERFACE 
unit. 


APPARATUS: 


1--Oscillator(OSC), Hewlett-Packard 651B option 02 (75-ohm generator able to cover 
entire baseband frequency range and noise slot), or equivalent 


1--Selective Voltmeter (SVM), Cushman CE24 option M3 (capable of measuring system 
pilot and baseband), or equivalent 


1--Electronie Voltmeter (EVM), Hewlett-Packard 400EL or 400FL, or equivalent 
i1--Pateh Cord (BNC to BNC), Farinon 87-10146-25 
1--Adapter (BNC T), Hewlett-Packard 1250-0781 


1--Termination (TER M 75 BNC), Farinon 87-11812-53 
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Note: The following procedure has been written for Transmitter A/Receiver A. 
For Transmitter B/Receiver B, perform the procedure and reverse all A and B 
references. 

Transmit (Local) Terminal Setup 


1 Verify that alarm indicators on XMTR ALM units are extinguished and the 
transmitters are operating normally. 


2 Set switch on MHSB CONT unit to A ON TEST B position. 


Requirement: A ON and MAN CONT indicators on MHSB CONT unit light. 


3 Remove all coaxial cables connected to BB IN jacks on BB INTERFACE unit. (If 
EVM is to be used, disconnect coaxial cable at PLT IN jack on BB INTERFACE 
unit.) 

4 Set OSC to a frequency of 100 kHz at an output level of -44 dB (-35 dBm). 
Connect OSC and EVM as shown in Fig. 1. 

Hy) Connect OSC to -35 dBm IN jack on BB INTERFACE unit using BNC to BNC pateh 
cord. 


Caution: Disable PILOT OSC if EVM is being used. 
Receive (Distant) Terminal Setup 
6 Set switch on RCVR CONT unit to A ON TEST B position. 
Requirement: LOCK ALM indicator on RCVR CONT unit lights. 
7 Remove all coaxial cables connected to BB OUT jacks on BB INTERFACE unit. 


8 Connect 75-ohm terminated SVM to -15 dBm BB OUT jack on BB INTERFACE 
unit and tune SVM to 100 kHz. 


Reference Level Cheek and Adjustment 
9 Observe SVM indication. 
Requirement: SVM indication of -15 dBm (-24 dB if EVM is used). 


If the requirement is not met, adjust LEV ADJ control on Receiver A RCVR BB 
AMPL unit to meet the requirement. 
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Baseband Frequency Response 


10 Tune OSC at transmit (local) terminal and SVM at receive (distant) terminal, one 
frequency at a time, to the frequencies given in the Factory Test Data. Recheck 
OSC output level each time to ensure it remains at -44 dB (-35 dBm). 


a] Each time, observe indication on distant SVM (EVM). 


Requirement: SVM indication of -15 dBm (-24 dB if EVM is used) + 0.25 dB, 4 kHz 
to top BB frequency +1.5 dB, 0.3 to 4kHz. 


12 Repeat Steps 1 through 11 for Transmitter B/Receiver B, and then continue with 
Step 13. 


Restoral Procedure 


13 Remove OSC and SVM and reconnect all normal cabling on the transmit and 
receive BB INTERFACE units. 


14 At the receive (distant) terminal, set switeh on RCVR CONT unit to AUTO 
position. 


Requirement: LOCK ALM indicator on RCVR CONT unit extinguishes. 
15 At a transmit (local) terminal, set switch on MHSB CONT unit to AUTO position. 


Requirement: A ON indicator on MHSB CONT unit remains lit. MAN CONT 
indicator extinguishes. 


a tcc 


CHART 14 


NOISE LOADING TESTS 
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This chart outlines noise loading procedures that will test a Farinon FL1-2 Microwave Radio 
System for intermodulation distortion and idle noise. The radio system must be removed 
from service to perform hop-to-hop noise loading tests on a single transmitter/receiver path. 


Previous tests given in the alignment procedures have checked specific functions of the radio 
(e.g., alarm circuits deviation, frequency response, ete.). A noise loading test, however, is 
designed to test the traffic carrying capabilities of the complete radio through use of a white 
noise test signal that closely resembles the complex baseband information the radio is 
intended to carry. 
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The test setup requires a noise generator and a noise receiver. The noise generator signal is 
applied to the transmitters at a bandwidth determined by the channel capacity of the radio 
system and at a loading level that has been determined through statistical tests of similar 
radios under actual traffie conditions. The noise receiver is connected to the receiver 
baseband output and will measure low signal and noise levels at specific points in the 
baseband. 


After the test equipment has warmed up, the noise generator and noise receiver are 
connected to the radio equipment. The noise generator output level is set and the noise 
receiver is calibrated to measure in three slots. 


Idle noise is measured in each of the three 3.1-kHz slots of the noise receiver. The noise 
generator is removed from the transmitter input during this part of the test and the input is 
terminated. 


Loaded noise is measured by reconnecting the noise generator to the transmitter and 
inserting bandstop filters in the noise generator signal. The noise receiver is then used to 
measure the noise plus distortion in the empty channel created by each bandstop filter. 


Both idle and loaded noise measurements are then compared with system specifications. If 
the requirements are met, the transmitter/receiver path is restored to service within the 
system. If the requirements cannot be met on initial installation, engineering personnel 
should be consulted. 


Several units of measurement are used to express loaded noise performance of a radio 
system. The most common is NOISE POWER RATIO (NPR) which expresses the difference in 
dB between the noise appearing in a measuirng slot when there is no bandstop filter inserted 
in the noise generator and the noise remaining after the bandstop filter is inserted. Another 
common unit is a flat weighted signal-to-noise ratio (S/N). It is also a dB ratio based on the 
difference between the reference test tone level of the radio and the level of the noise 
appearing in the measurement slot with a bandstop filter inserted at the noise generator. 
Conversion factors between NPR and flat S/N are given below for different channel loadings: 


To convert NPR to flat S/N add 16.2 dB (300 channels), 16.1 dB (480 channels), or 16.4 dB 
(600 channels). 


Noise levels equivalent to those measured with F1A or C-message weighting networks can be 
obtained from the flat S/N ratio by using the formulas below: 


F1A weighted noise in dBa0 = 82 - flat S/N. 
C-message weighted noise in dBrnc0 = 88.5 - flat S/N. 


The procedure that follows assumes that maintenance personnel are familiar with noise 
loading procedures. The wide variety of test equipment available requires a general set of 
instructions designed to supplement the procedures given in the manufacturer's test equip- 
ment manuals. Refer to the manual provided with your test equipment for specific 
instructions on test equipment setup, calibration, and operation of controls. 
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APPARATUS: 
1--Noise Loading Test Set 
1--Termination (TERM 75 BNC), Farinon 87-11812-53 


1--Filter (FLT), Farinon SD-19797-35 (required for noise loading 480 channel systems) 


STEP PROCEDURE 


Note: Allow one-half hour for noise loading equipment to warm up. The radio 
system must be operating hop-to-hop in a normal (no alarm) condition). 


Sending Terminal Setup 


Note: Designate one end of the radio link as sending terminal and perform the 
following steps. 


1 Remove coaxial cables on all BB IN jacks on BB INTERFACE unit. 


Caution: Noise level and bandwidth of noise generator should be set before 
connecting to transmitter to avoid over-deviation. 


2 Connect noise generator to -35 dBm IN jack on BB INTERFACE unit. Insert HIGH 
PASS and LOW PASS filters in the noise generator and set the output for the 
WIDEBAND NOISE LOADING LEVEL specified on pull-out data sheet at the end 
of this chart. (The WIDEBAND NOISE LOADING LEVEL is referenced to the -35 
dBm BB IN level.) 

Refer to manufacturer's manual for cable connections. 

3 Set MHSB CONT switch to A ON TEST B. 

Requirement: MHSB CONT, LOCK ALM, and A IN SERVICE indicators light. 
Receiving Terminal Setup 


Note: Designate the other end of the radio link as receiving terminal and perform 
the following steps. 


4 Set switeh on RCVR CONT unit to A ON TEST B position. 
Requirement: LOCK ALM indicator on RCVR CONT unit lights. 


i) Remove coaxial cables on all BB OUT jacks on BB INTERFACE unit. 
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PROCEDURE 


vr 


14 


15 


16 


17 


Noise Measurements 


At receiving terminal, calibrate noise receiver as directed in test equipment 
manual. 


At sending terminal, disconnect noise generator from -35 dBm IN jack and 
connect TERM 75 BNC termination. 


At receiving terminal, measure the idle noise levels in the 3 NOISE SLOTS of the 
Noise Receiver. Record the measurements. (The NOISE SLOTS are specified in 
the pull-out data sheet. Noise receiver measurements are made as specified in 
test equipment manual.) 


At sending terminal, reconnect noise generator to -35 dBm IN jack and switch to 
LOW SLOT bandstop filter. (Refer to pull-out data sheet.) 


At receiving terminal, measure noise and distortion level in LOW SLOT with noise 
generator. Record the measurement. 


Repeat Steps 9 and 10 for MID SLOT and TOP SLOT. 


Convert idle noise and loaded noise measurements to dBa0 or dBrnc0 as described 
in the introduction of this chart. Record measurements for later comparison. 


Set switches on RCVR CONT and MHSB CONT units to B ON TEST A position. 
Repeat Steps 6 through 12 and then continue with Step 14. 


Interpretation of Noise Measurements 

Compare results of receivers to requirements on pull-out data sheet. If the 
requirements are not met, continue with Step 15; if the requirements are met, 
continue with Step 20. 

Note: RF input to receiver under test is an important factor in noise level 
requirements. The RF input is estimated by setting assembly meter switch to 
AGC position and converting meter indication to equivalent RF by using the AGC 
vs. RF INPUT graph in Factory Test Data. 


Both receivers could test out with excessive noise. This is due to noise produced 
by antenna coupling unit components. 


If one receiver appears noisy, continue with Step 17. 


If both idle and loaded noise are excessive, check the receiver input. (Idle noise is 
the controlling factor.) 
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19 


20 


21 


22 


23 


24 


PROCEDURE 


High loaded noise in LOW SLOT is an indication of problems in modulator and 
demodulator, baseband amplifier or power supply sections. LIN ADJ eontrol on 
LIMITER-DEMOD ean be adjusted to minimize intermodulation distortion in LOW 
SLOT. 


Caution: LIN ADJ control interacts with other controls. Care should be taken to 
maintain discriminator zero setting and baseband output level. 


High loaded noise in TOP SLOT is an indication of problems in Receiver, front 
end, IF amplifiers and IF filter, antenna waveguide run or multipath distortion. 
L5 on IF FLT/EQL can be adjusted for minimum distortion in TOP SLOT. 


Caution: Adjustment of TOP SLOT also has large affect on noise level in MID 
SLOT. 


If high loaded noise is present in all slots, or only in middle slot, check for antenna 
damage, problems in waveguide, and multipath distortion. 


Restoral Procedure 


Disconnect noise generator and noise receiver at each terminal and reconnect 
normal cabling to BB IN and BB OUT jeks on BB INTERFACE unit. 


Set switeh on RCVR CONT unit at receiving terminal to AUTO position. 
Requirement: LOCK ALM indicator on RCVR CONT unit extinguishes. 
Set MHSB CONT switch to AUTO. 


Requirement: LOCK ALM indicator extinguishes; preferred transmitter indicator 
lights. 


Entire chart should be performed in opposite direction to complete Noise Loading 
Test of entire hop path. 


i NR 
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NOISE LOADING TEST DATA 


WIDEBAND NOISE LOADING LEVEL: 


NOISE SLOT POSITIONS 


BANDWIDTH SELECT FILTERS 


LOADED NOISE MEASUREMENT 


IDLE NOISE REQUIREMENT: 


AGC vs. RF INPUT GRAPH: 


300 CHANNELS 


+9.8 dBmO 
LOW SLOT 70 kHz 
MID SLOT 534 kHz 
TOP SLOT 1248 kHz 
HIGH PASS 60 kHz 
LOW PASS - 1296 kHz 


Equal to or less than 17.8 dBrned 
for an RF input level of 


~40 dBm. . 


See graph to the left. 


See Factory Test Record. 
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NOISE LOADING TEST DATA 


WIDEBAND NOISE LOADING LEVEL: 


NOISE SLOT POSITIONS 


BANDWIDTH SELECT FILTERS 


LOADED NOISE MEASUREMENT 


IDLE NOISE REQUIREMENT: 


AGC vs. RF INPUT GRAPH: 


480 CHANNELS 
—____+11.8 dBm0 


LOW SLOT 70 kHz 
MID SLOT 7 534 kHz 


TOP SLOT 1730 KHz 


HIGH PASS 60 KHz 


Low PASS 1998 KHz 


Equal to or less than 20.4 dBrnc0d 
for an RF input level of 


-35 dBm. 


See graph to the left. 


See Factory Test Record. 
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NOISE LOADING TEST DATA 


600 CHANNELS 


WIDEBAND NOISE LOADING LEVEL: +12.8 dBmo 
NOISE SLOT POSITIONS LOW SLOT 70 kHz 
MID SLOT 1248 kHz 
TOP SLOT 2438 kHz 
BANDWIDTH SELECT FILTERS HIGH PASS 60 KHz 
LOW PASS 2600 ,uz 
LOADED NOISE MEASUREMENT Equal to or less than 24,1 dBrned 
for an RF input level of 
-34 dBm. . 
IDLE NOISE REQUIREMENT: See graph to the left. 
AGC vs. RF INPUT GRAPH: See Factory Test Record. 
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Table A 


Recommended Test Equipment List 


APPARATUS: 


1--Oscillator (OSC), Hewlett-Packard 651B, Option 2, (equivalent must cover baseband 
frequency range) 


1--RF Power Meter (PWR M), Hewlett-Packard 432A e/w 478A Thermistor Mount with 
N-type connector, or equivalent 


1--RF Signal Generator (SIG GEN), Hewlett-Packard 8614A, or equivalent 


1--Electronic Voltmeter (EVM), Hewlett-Packard 400EL, or equivalent 


1--Frequency Selective Voltmeter (SVM), Cushman CE24 Option M3 (capable of measuring 
system pilot and baseband), or equivalent 


1--Baseband Calibrator (CALIB), Farinon 80402 
1--Volt-Ohm Meter (VOM), 20,000/volt, Triplett 630NA, or equivalent 


1--Electronie Counter (COUNTER), Hewlett-Packard 5245L with Frequency Converter, 
Hewlett-Packard 5254C, or equivalent 


1--Digital Multimeter (DMM), Fluke 8000A, or equivalent 
1--Card Extender (EXTEN DER), Farinon 83186 
2--6 dB Pad (PADS), Narda 4774-6 


1--Coaxial Dummy Load (COAX LOAD), 50 ohms, 25 watts, Engelmann Microwave Corp. 
T350N 


1--Noise Loading Test Set 

1--Filter, Lowpass, Farinon SD-19797-35 (required for noise loading 480-channel systems) 
1--Pateh Cord (BNC to BNC), BNC male to BNC male, Farinon 87-10146-25 

1--Patch Cord (SMA to SMA), SMA male toSMA male, Farinon 87-10147-10 

1--Right Angle Adapter (N toSMA), N female toSMA male, Farinon 87-19930-14 
1--Adapter (SMA to N), SMA female to N male, Farinon 87-11812-55 . 
1--Adapter (N to SMA), N female toSMA female, Selectro SC50-622-6701-89 

1--Adapter (BNC T), 2 female to 1 male, Hewlett-Packard 1250-0781 

1--Termination (TER M 75 BNC), 75 ohm BNC male, Farinon 87-11812-53 


1--Coaxial Attenuator (ATTEN), 30 dB, 50 ohms, Narda 766-30 


FARINON : FL1-2 RP 
5 Issue 1B, October 1979 


REPLACEMENT PROCEDURE 
FARINON TYPE FL1-2 


MICROWAVE RADIO SYSTEM 


GENERAL 


This replacement procedure (RP) describes the method of removing and replacing units in a 
Farinon Type FL1-2 radio. Most unit replacements consist of removing the faulty unit and 
replacing it with a spare (same option number and strapping arrangements) which is then 
realigned, if necessary. 
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A--Recommended Test Equipment List 


CHART 1 
PILOT OSCILLATOR 
APPARATUS: 
(None) 
STEP PROCEDURE 
UNIT REMOVAL 
1 Disconnect coaxial cable at OUT jack on PLT OSC. 
2 Loosen two mounting screws on PLT OSC and remove unit. 
UNIT REPLACEMENT 
3 Verify that option number of new PLT OSC unit is the same as the old unit. 
4 Ensure that the link on the circuit board is in the Y position. 


Note: The link is in the Y position until ALIGNMENT is completed. 


) Install new unit, tighten mounting screws, and reconnect cable to OUT jack. 
ALIGNMENT 
6 Perform System Pilot Check and Adjustment chart in AP. 
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CHART 2 


TRANSMITTER BASEBAND AMPLIFIER 


APPARATUS: 
(None) 
STEP PROCEDURE 
UNIT REMOVAL 
1 Disconnect coaxial cables at J1 HIGH IMP and OUT jacks on XMTR BB AMPL. 
2 Loosen two mounting screws on the front of the XMTR BB AMPL and remove the 
unit. 
UNIT REPLACEMENT 
3 Verify that the option number of the new XMTR BB AMPL corresponds to the old 
unit. 
4 Install the new unit and tighten the two mounting screws. 
bs) Reconnect the coaxial cables to the J1 HIGH IMP and OUT jacks on XMTR BB 
AMPL. 
ALIGNMENT 
6 Perform Receiver Calibration/Transmitter Deviation Check and Adjustment chart 
in AP. 
7 Perform Baseband Frequency Response: Test Record and Subsequent Checks 
chart in AP. 
CHART 3 
ia 
OSCILLATOR-MODULATOR 
APPARATUS: 
(None) 
STEP PROCEDURE 


Warning: Lock the other transmitter on air before proceeding. 
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CHART 3 (Cont) 
STEP PROCEDURE 

UNIT REMOVAL 

1 Switch the power off. 

2 Slide the transmitter assembly forward. 

3 Disconnect all connections to the OSC-MOD. 

4 Remove the four screws on the back plate that hold the OSC-MOD. 
UNIT REPLACEMENT 

5 Verify that the option number and frequency of the new OSC-MOD corresponds to 
the old OSC-MOD. 

6 Install the new unit and tighten the mounting screws. 

7 Replace all connections to the OSC-MOD. 

8 Slide the transmitter assembly back into place. 

9 Switch the power on. 
ALIGNMENT 

10 Turn on the AFC. 


Requirement: AFC alarm clears. 
If requirement is not met, perform all transmitter checks in AP. 
If requirement is still not met, replace the OSC-MOD. 
a Perform ‘Transmitter ‘Frequency Cheek and Adjustment, Receiver 
Calibration/Transmitter Deviation Check and Adjustment, and Transmitter Alarm 
Checks and Adjustments charts in AP. 
CHART 4 


TRANSMITTER AFC 


APPARATUS: 
(None) 
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CHART 4 (Cont) 
STEP PROCEDURE 
UNIT REMOVAL 

1 Turn transmitter power off. 

2 Slide transmitter assembly forward. 

3 Disconnect all external connections to the transmitter assembly. 

4 Remove transmitter from radio. 

5 Disconnect all external connections to the AFC unit. 

6 Remove the two screws that hold the cable harness, and the two screws directly 
above at the top of the unit. Remove the unit. 

‘i Perform this step only if the XMTR LO unit is being replaced. If the AFC unit is 
being replaced, go to Step 9. A new REF OSC crystal is supplied with the new 
XMTR LO. Unplug the old REF OSC crystal from the AFC unit and plug in the 
new one. 

8 Go to Step 10. 

9 If the REF OSC erystals in both the old and new AFC units have the same offset 
frequency, go to Step 10. If the offset values differ, plug the old REF OSC 
crystal into the new AFC unit. 

Note: The old crystal is used in order to ensure that the AFC unit has the proper 
offset from the XMTR LO. 
UNIT REPLACEMENT 

10 Verify that the option number of the new unit is the same as the option number of 
the old unit. 

11 Using the four screws removed in Step 6, reinstall the AFC unit on the frame. 

12 Reconnect all external connections to the AFC unit. 

13 Place the transmitter back in the frame. 

14 Reconnect all external connections to the transmitter assembly. 

15 Slide the transmitter assembly to the rear of the frame. 

16 Turn the power on. 

ALIGNMENT 
iy Perform the Transmitter Frequency and Adjustment chart in the AP. 
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CHART 4 (Cont) 
Fr Ene ee ee ee eee ee ee eS 
STEP PROCEDURE 
Dee Sac Oe eS EE eae i Se a a eV en SEE err 
18 Set the assembly meter switch to -EXT and connect meter test lead between 


100 uA on meter and the DISC (blue) on the AFC unit. 
Requirement: 15 +1 divisions. 


If the requirement is not met, adjust PLT DISC control on the AFC unit to meet 
the requirement. 


i 


CHART 5 


TRANSMITTER ALARM UNIT 


APPARATUS: 
(None) 
STEP PROCEDURE 
UNIT REMOVAL 
1 Loosen two mounting screws on the front of the XMTR ALM unit, and remove 
unit. 
UNIT REPLACEMENT 
2 Verify option number of the new XMTR ALM unit is the same as the old unit. 
3 Verify that the X or Y strap of the new XMTR ALM unit is the same as the old 
unit. 
4 Install unit and tighten screws. 
ALIGNMENT 
4) Perform Transmitter Alarm Check and Adjustment chart in AP. 
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CHART 6 
RECEIVER BASEBAND AMPLIFIER 
Ia amen ee ahs hmmm tp A ONG CE ANDRE NS 
APPARATUS: 
(None) 
Ce ee cpa SN a 
STEP PROCEDURE 
Cn ay Ae eS eae a eee ooo 
UNIT REMOVAL 
1 Disconnect coaxial cables from IN and J3 LOW IMP jacks of RCVR BB AMPL. 
2 Loosen two mounting screws on front of RCVR BB AMPL and remove unit. 
UNIT REPLACEMENT 
3 Verify that option number of new RCVR BB AMPL is the same as the old unit. 
& Install the new unit and tighten mounting screws. 
) Reconnect coaxial cables to IN and J3 LOW IMP jacks of RCVR BB AMPL. 
ALIGNMENT 
6 Perform only the receiver calibration section in Receiver Calibration/Transmitter 
Deviation Check and Adjustment chart in AP. 
7 Perform Baseband Frequency Response: Test Record and Subsequent Check chart 
in AP. 
8 Perform GO/NO-GO NODAN Alarm and Baseband Relay Cheek chart in AP. 
aa tpl cep pp men enc 
CHART 7 
RECEIVER ALARM UNIT 
SE EE CR RE EE Re 8 ee EE ES eR 
APPARATUS: 
(None) 
STEP PROCEDURE 
Ss camsapcacal ei ene as puss chit 28 cl seg nm enc ail etc itt inc eob ests 
UNIT REMOVAL 
1 Loosen two mounting screws on front of RCVR ALM and remove unit. 
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CHART 7 (Cont) 
STEP PROCEDURE 

UNIT REPLACEMENT 

2 Verify that the option number of the new RCVR ALM unit is the same as the old 
unit. 

3 Verify that the strapping options of the new RCVR ALM unit are the same as the 
old unit. 

4 For non-protected assemblies, verify that the strapping options for BB relay drive 


logic voltages and PLT/NODAN mute option of the new RCVR ALM unit are the 
same as the old unit. 


5) Install new unit and tighten mounting screws. 
ALIGNMENT 
6 Perform Receive Pilot Alarm Check and Adjustment chart in AP. 
7 Perform NODAN Alarm Threshold Check and Adjustment chart in AP. 
8 Perform RCVR ALM unit LOG AMPL Check and RCVR CONT Unit Comparator 
Check in AP. 
CHART 8 


LIMITER DEMODULATOR 


APPARATUS: 
(None) 
STEP * PROCEDURE 
UNIT REMOVAL 
1 Disconnect coaxial cables at IN and OUT jacks on LIM DEMOD unit. 
2 Loosen two mounting screws on front of unit and remove unit. 
UNIT REPLACEMENT 
3 Install new unit and tighten two mounting screws. 


Page 8 


FL1-2 RP 


TI 


CHART 8 (Cont) 
ee lel tannin 
STEP PROCEDURE 
Been dat lt cage aceite ie ei NA 
4 Reconnect coaxial cables to IN and OUT jacks on LIM DEMOD unit. 
ALIGNMENT 
H) Perform only receiver calibration section in Receiver Calibration/Transmitter 
Deviation Check and Adjustment chart in AP. Do not adjust deviation of 
transmitter. 
6 Perform Baseband Frequency Response: Test Record and Subsequent Checks 
chart in AP. 
7 Perform Noise Loading Tests chart in AP to optimize the LOW SLOT (LIN ADJ 
control on LIM DEMOD). 
9 see ae te gh ag ae Sala engage eel eR = nema 
CHART 9 
IF AMPLIFIER 


i 


APPARATUS: 
1--RF Signal Generator (SIG GEN), Hewlett-Packard 8614A, or equivalent 


1--Electronie Counter (COUNTER), Hewlett-Packard 5245L with Frequency Converter, 
Hewlett-Packard 5254C, or equivalent 


1--Coaxial Dummy Load (COAX LOAD), 50 ohms, 25 watts, Engelmann Microwave Corp. 
T350N 


1--Card Extender (EXTENDER), Farinon 83186 
1--Patch Cord (N to N), Farinon 87-10147-06 
1--Patch Cord (BNC to BNC), Farinon 87-10146-25 


1--Adapter (N to SMA), Selectro SC50-622-6701-89 


STEP PROCEDURE 


UNIT REMOVAL 


1 Disconnect coaxial eables from IN and OUT jacks on IF AMPL unit. 
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CHART 9 (Cont) 
STEP PROCEDURE 
q 

2 Loosen two mounting screws on front of unit and remove unit. 
UNIT REPLACEMENT 

3 Install new IF AMPL unit on EXTENDER and install EXTENDER in IF AMPL 
position. Set MGC/AGC switch on IF AMPL to AGC. 

4 Connect coaxial cables (supplied with extender) between IN jack on IF AMPL and 
OUT jack on IF FLT EQL, and between OUT jack on IF AMPL and IN jack on LIM 
DEMOD. 


AGC CALIBRATION PROCEDURE 


Hy) Disconnect the flexible cable connected to the receiver front end assembly from 
the antenna coupling unit. (That is, leave cable connected to receiver input.) 


6 Using correction factor listed in Step 10, adjust SIG GEN to receiver frequency 
and an output level at the antenna port of -40 dBm. 


7 Connect SIG GEN to the cable disconnected in Step 5. Use N to N patch cord and 
N to SMA adapter. Set the SIG GEN frequency precisely to channel frequency by 
measuring at a 70-MHz IF point by one of the following methods. 


(a) Connect COUNTER to MON jack on IF AMPL unit using BNC to BNC patch 
cord. Adjust SIG GEN frequency for an indication 70 MHz on COUNTER. 


(b) Set meter panel switch to +EXT and connect meter test lead between 
100 uA on meter and DISC ZERO test point on LIM DEMOD unit. Adjust 
SIG GEN frequency for a meter panel indication of 0 +1 HA. 

The first method is the preferred method for setting 70 MHz. 


8 Set meter panel switch to AGC for the receiver in question and observe meter 
indication. : 


Requirement: 95 +3 HA. 


If the requirement is not met, adjust FULL SCALE ADJ control to meet the 
requirement. 


9 Disconnect power connector on RCVR LO for receiver in question and observe 
meter indication (AGC). 


Requirement: 0 +2 UA. 


If the requirement is not met, adjust ZERO ADJ control to meet the requirement. 
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CHART 9 (Cont) 


STEP 


PROCEDURE 


10 


al 


12 


13 


14 


15 


16 


Reconnect power connector on RCVR LO. 


Note: In order to produce an AGC curve (see Fig. 1 at the end of this chart) which 
is correctly calibrated, a correction factor representing the attenuation between 
the antenna port and the point where the signal generator is connected must be 
added to the SIG GEN level. For example, if the correction factor is 5 dB (3.5 dB 
hybrid) and the SIG GEN level is -35 dBm, the corresponding antenna port level is 
-35, +5 =-30 dBm. The correction factors for the various receiver configurations 
are shown below. 


Receiver Type Correction Factor 


Non-Protected/ 
Space Diversity "A" 


Space Diversity "B" 0 dB 
3.5 dB Hybrid "A" & "B" 5 dB 
RF Splitter "A" . 2 dB 

RF Splitter "B" 12 dB 


1 dB 


Using the appropriate correction factor from Step 10, adjust the signal generator 
to correspond to an antenna port level of -30 dBm. 


Decrease the SIG GEN output level in 5-dB steps and record each AGC meter 
indication on RECEIVER AGC CURVE. 


THRESHOLD EXTENSION CHECK AND ADJUSTMENT 
Adjust SIG GEN output level to correspond to an antenna port level of -50 dBm. 


Decrease SIG GEN output level until TH EXT indicator on IF AMPL unit just 
lights. 


Requirement: TH EXT indicator should light within + 2 dBm of the level given in 
the Factory Test Data. 


If the requirement is not met, continue with Step 15. 
If the requirement is met, continue with Step 18. 


Adjust SIG GEN output level to correspond to an antenna port level the same as 
the receiver threshold extension level given in the Factory Test Data. 


Adjust TH EXT control on IF AMPL unit until the TH EXT Indicator is lit. 
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CHART 9 (Cont) 
STEP PROCEDURE 

17 Repeat Steps 13 and 14 until the requirement in Step 14 is met. 
RESTORAL PROCEDURE i 

18 Disconnect test equipment. Remove coaxial cable connected to IF AMPL unit and 
remove EXTENDER and IF AMPL unit. 

19 Remove IF AMPL unit from EXTENDER and install IF AMPL unit in rack. 

20 Reconnect normal cabling to IN and OUT jacks on IF AMPL unit and associated 
units. 

21 Reconnect coaxial cable removed in Step 5. 

22 Verify that alarm indicators on RCVR ALM units are extinguished. 


Receiver AGC Curve 


60 


40 


20 
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Received RF Carrier (dBm) at Antenna Coupling Unit 


Fig. 1--Receiver AGC Curve 
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CHART 10 


IF FILTER EQUALIZER 


APPARATUS: 
(None) 
STEP PROCEDURE 
UNIT REMOVAL 
1 Disconnect coaxial cables to IN and OUT jacks on IF FLT EQL unit. 
2 Loosen two mounting screws on front of unit and remove unit. 
UNIT REPLACEMENT 
3 Verify that option number of the new IF FLT EQL unit corresponds to the old IF 
FLT EQL unit. 
4 Install new unit and tighten two mounting screws. 
) Reconnect coaxial cables to IN and OUT jacks on IF FLT EQL unit. 
ALIGNMENT 
6 The IF FLT EQL unit is factory tuned and adjustment is not normally required. 
7 Perform Baseband Frequency Response: Test Record and Subsequent Checks 
chart in AP. 
Sasi cele a aa neem epi SR A 
CHART 11 


LOCAL OSCILLATOR 


i 


APPARATUS: 
(None) 


<n 


STEP PROCEDURE 


a 


Note: This chart is written for transmitter LO replacement. Receiver LO 
replacement is identical. Substitute "receiver" for "transmitter" when replacing a 
receiver LO. Also delete Steps 10 and 15 when replacing the Receiver LO. 
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CHART 11 (Cont) 
STEP PROCEDURE 
UNIT REMOVAL 
1 Switch the power off. 
2 Slide the transmitter assembly forward in the frame. 
3° Disconnect all external connections to the transmitter assembly. 
4 Remove the transmitter. 
5 Remove all connections to the LO unit. 
6 Remove the three screws from the back plate that hold the LO. 
UNIT REPLACEMENT 
1 bee that the option number and frequency of the new LO corresponds to the old 
8 Install the new LO and tighten the mounting screws. 
9 Replace all connections to the LO. 
10 Replace the offset crystal in the AFC unit. Perform Chart 4. 
11 Return the transmitter assembly to the radio frame. 
12 Reconnect all external connections to the transmitter assembly. 
13 Slide transmitter back into the frame. 
14 Switch the power on. 
15 Perform Transmitter Frequency Check and Adjustment chart in AP. 
CHART 12 
POWER SUPPLY ASSEMBLY 
APPARATUS: 


(None) 
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CHART 12 (Cont) 


nn aa yay tttIISSSSsISSSSSS SSS Sanna RAAT 


STEP PROCEDURE 


RL 


Warning: This is an out of service procedure. 


UNIT REMOVAL 
1 Turn off power to the radio rack. 
2 Remove all cables from the power supply assembly. 
3 Remove two screws located at both sides of the power supply assembly. 
4 Remove power supply assembly. 
UNIT REPLACEMENT 
5 Place new power supply assembly in position. Perform Steps1 through 3 in 


reverse. (Change remove to replace, change turn off to turn on.) 


a  ———— 


CHART 13 


RECEIVER CONTROL 


eae U a EEE EID NggISSIENIEEISSISSE SERIES SIRENS EES 


APPARATUS: 
(None) 
Te aE Re ee et RIE es SR PL ey De a LaLa nS +r eel SCE EE eren eee CN 
STEP PROCEDURE 
Te eke Vain a SPE Me 9 Ce ee ae Oa Rea NE AN eT eS ce 
UNIT REMOVAL 
ap | Loosen two mounting screws on front of unit and remove unit. 
UNIT REPLACEMENT 
2 Verify that option number and strapping of new RCVR CONT unit are the same as 
the old RCVR CONT unit. 
3 Install new unit and tighten mounting screws. 
4 Verify RCVR CONT switch is set to AUTO. 
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CHART 14 


MONITORED HOT STANDBY CONTROL 


APPARATUS: 
(None) 
Ucar abd ae Soe Ine ae eT EL EN eS EE ee eee See ee 
STEP PROCEDURE 
a a EN Le aE re ee ene Se eee ee ee ee 
UNIT REMOVAL 
1 Loosen two mounting screws on front of unit and remove unit. 
UNIT REPLACEMENT 
2 Verify that strapping on new MHSB CONT unit is the same as the old MHSB 
CONT. 
3 Install new unit and tighten mounting screws. 
4 Verify MHSB CONT switch is set to AUTO. 
ie a een achilles a eerie 
CHART 15 
POWER AMPLIFIER 
a a ae i cep etm iene 
APPARATUS: 
(None) 
a a et ite gst deena aint aimee 
STEP PROCEDURE 
Ls he eT a EY NE Ses Ce 
UNIT REMOVAL 
1 Switch the power off. 
2 Slide the transmitter assembly forward. 
3 Disconnect all connections to the Power Amplifier. 
4 Remove the two screws on the back plate of the Power Amplifier. 
UNIT REPLACEMENT 
5 Verify that the option number of the new Power Amplifier corresponds to the old 


Power Amplifier. 


Page 16 


FL1-2 RP 


a 


CHART 15 (Cont) 
a ee ee ae a ea ree ee ee Ce Sana ene 
STEP PROCEDURE 
Fa epee ene een ioc menos pneeencse 
6 Install the new unit and tighten the mounting screws. 
7 Replace all connections to the Power Amplifier. 
8 Slide the transmitter assembly back into place. 
9 Switch the power on. 
ALIGNMENT 
10 Perform Transmitter Output Power Check chart in AP. 
i ee appt sence magnate ene 
CHART 16 
2-GHz AMPLIFIER 
scans canst inkl inert sano actngatninanatmatn a e IT 
APPARATUS: 
(None) 
STEP PROCEDURE 
cas calnd talsds Sencha mit licen desu ene iE 
UNIT REMOVAL 
1 Switch the power off. 
2 Slide the receiver assembly forward. 
3 Disconnect all connections to the 2-GHz Amplifier. 
4 Remove the two screws on the back plate that hold the 2-GHz Amplifier. 
UNIT REPLACEMENT 
5 Verify that the option number of the new 2-GHz Amplifier corresponds to the old 
2-GHz Amplifier. 
6 Install the new unit and tighten the mounting screws. 
7 Replace all connections to the 2-GHz Amplifier. 
8 Slide the receiver assembly back into place. 
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CHART 16 (Cont) 
STEP PROCEDURE 
9 Switch the power on. 
ALIGNMENT 
10 Perform NODAN Alarm Threshold Check and Adjustment and Receiver 


Calibration/Transmitter Deviation Check and Adjustment (Receiver Calibration 
section) charts in AP. 


CHART 17 


2-GHz MIXER/PREAMPLIFIER 


APPARATUS: 
(None) 
STEP PROCEDURE 
UNIT REMOVAL 
1 Switch the power off. 
2 Slide the receiver assembly forward in the frame. 
3 Disconnect all external connections to the receiver assembly. 
4 Remove the receiver. 
5) Remove all connections to the 2-GHz MIXER/PREAMPL. 
6 Remove the mounting screws from the back plate that hold the unit. 
UNIT REPLACEMENT 
7 Verify that the new unit is the same as the old unit. 
8 Install the new unit and tighten the mounting screws. 
9 Replace all connections to the 2-GHz MIXER/PREAMPL unit. 
10 Return the receiver assembly to the radio frame. 
11 Reconnect all external connections to the receiver assembly. 
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CHART 17 (Cont) 
STEP PROCEDURE 

12 Slide the receive assembly back into the frame. 

13 Switch the power on. 

14 Perform NODAN Alarm Threshold Check and Adjustment and Receiver 
Calibration/Transmitter Deviation Check and Adjustment (Receiver Calibration 
section) charts in AP. 

CHART 18 
VOLTAGE REGULATOR 
APPARATUS: 


1--Digital Multimeter (DMM), Fluke 8000A 


STEP 


PROCEDURE 


UNIT REMOVAL 

Switch the power to the regulator off. 

Disconnect the regulator power cable from the power supply assembly. 

Remove the four corner screws. 

UNIT REPLACEMENT 

Verify that the replacement regulator is the same as the old unit. 

Position the new unit on the back plate and replace the four corner screws. 
Reconnect the regulator power cable to the power supply assembly. 

Warning: Depending upon which reguiator is being replaced, one of the following 
power supply cables must be disconnected at the power supply assembly before 
proceeding with the next step. Failure to disconnect the cable may cause severe 
equipment damage. 

A Regulator: PWR SUPPLY A (J4). 


B Regulator: PWR SUPPLY B (J8). 
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CHART 18 (Cont) 
a ellen i ach ge ee 
STEP PROCEDURE 
te ks ea Ss i ements lle pacientes EON 
7 Switch the power to the regulator on. 
8 Connect a DMM to the test point next to the regulator power plug on the power 


supply assembly and adjust the regulator until the DMM indicates the voltage 
listed (-20V). ' 


9 Compare assembly meter reading with DMM reading. 
Requirement: Voltage readings are the same. 


If requirement is not met, adjust CALIBRATE METER control on assembly meter 
to meet requirement. 


10 Reconnect the power supply cable that was disconnected in Step 6. 


11 Double check the voltage at the test point on the power supply assembly with the 
assembly meter. Readjust the regulator if necessary. 


a 


CHART 19 
DIODE SWITCH 
Sk A LIE 6 Marta We EO Ce eee er ere eee eee ER Vesennnne ee 
APPARATUS: 
(None) 
SF ack NE 2 Ee er Sr ee ae COL, Cc es OSV Renee eh 
STEP PROCEDURE 


a 


Warning: The following sequence is critical. Failure to perform the steps in 
sequence may destroy the new switches. 


Note: Diode switches should be replaced in sets of three as the determination of 
which switch is defective is very difficult in the field. 


UNIT REMOVAL 
1 Remove transmitter fuses F4 and F7 from power supply assembly. 
2 Remove J2 PROTECTION ASSY cable from junction panel. 
3 Remove all coaxial links to diode switch assemblies. 
4 Remove assembly cover plates. 
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CHART 19 (Cont) 
ee ei cermin 
STEP PROCEDURE 
Sees pce eens aa en ev I LOOT 

5) Remove the four large-headed screws on the switches. 

6 Unsolder the orange, red, and brown wire leads. 
UNIT REPLACEMENT 

7 Verify that the new switches are the same as the old switches, and tuned to the 
same frequency. 

8 Solder the orange, red, and brown wire leads to the new switches. 


Note: Red/1; brown/G, orange/2. 


9 Position the diode switches on the antenna coupling unit and replace the mounting 
screws. 

10 Replace the cover plates. 

11 Replace the coaxial links. 

12 Replace J2 PROTECTION ASSY cable. 

13 Replace fuses F4 and F7. 
ene 

CHART 20 


ASSEMBLY METER 


Fe a eee 


APPARATUS: 


1--Digital Multimeter (DMM), Fluke 8000A 


Se a ee aad 


STEP PROCEDURE 


a tt ter 


UNIT REMOVAL 


1 Unplug the meter panel cable at the junction panel. 
2 Remove the four mounting screws on the side wall of the radio frame. 
3 Remove the meter assembly. 
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CHART 20 (Cont) 
STEP PROCEDURE 
UNIT REPLACEMENT 
4 Verify that strapping options are the same on the new unit as on the old unit. 
4) Repeat Steps 1 through 3 in reverse. (Change remove to replace. Change unplug 
: to plug.) 
ALIGNMENT 
6 Perform Transmitter Output Power Check in AP to calibrate the meter for 
transmitter power output. 
7 Measure the voltage at the power supply assembly with DMM. 
8 Measure the voltage at the power supply with assembly meter. 
9 Compare assembly meter reading with DMM reading. 
Requirement: Voltage readings match. 
If requirement is not met, adjust CALIBRATE METER control on assembly meter 
to meet requirement. 
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Table A 


Recommended Test Equipment List 


APPARATUS: 
1--RF Signal Generator (SIG GEN), Hewlett-Packard 8614A, or equivalent 


1--Electronie Counter (COUNTER), Hewlett-Packard 5245L with Frequency Converter, 
Hewlett-Packard 5254C, or equivalent 


1--Digital Multimeter (DMM), Fluke 8000A 


1--Coaxial Dummy Load (COAX LOAD), 50 ohms, 25 watts, Engelmann Microwave Corp. 
T350N 


1--Card Extender (EXTENDER), Farinon 83186 
1--Patch Cord (N to N), N male to N male, Farinon 87-10147-06 
1--Patch Cord (BNC to BNC), BNC male to BNC male, Farinon 87-10146-25 


1--Adapter (N to SMA), N female to SMA female, Selectro SC50-622-6701-89 
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1. FUNCTION 


1.01 The Type 16241-lM2 Automatic Fre- 

queney Control unit is used in a 
transmitter to control the frequency of the 
oscillator-modulator. The unit also provides 
outputs to power monitoring, pilot 
monitoring, and AFC alarm circuitry. When 
used in the b transmitter of an on-line 
protection system, the AFC circuit is 
switehed to standby by an external control 
circuit. Table A provides a_ technical 
summary. 


2. CIRCUIT DESCRIPTION 
GENERAL 


2.01 The Type 16241-M2 Automatic Fre- 
queney Control performs the 
following functions in a transmitter: 


(a) Compares a down-converted 

70 MHz sample of the 
transmitter RF output with a erystal- 
eontrolled reference, and generates 
an AFC output voltage proportional 
to the phase difference. 


(b) | Demodulates the continuity 
pilot, and forwards it to an 
external pilot detector. 


(ce) Forwards a de signal, propor- 
tional to hF power, to 
external power monitoring circuitry. 


(d) Generates an alarm in the 
event of AFC failure. 


(e) In the B transmitter of an on- 

line protection terminal, 
responds to an input from an external 
eontrol circuit. 


2.02 Refer to Fig. 1 for a simplified block 
diagram of the 16241-M2 AFC unit. 


AFC VOLTAGE 


2.03 The 16241-M2 unit accepts input at 
J201 from an RF coupler in the 
transmitter output path, and at J202 from 
the transmitter local oscillator. The 
frequency of the crystal-controlled local 
oscillator (LO) differs by 70 MHz from the 
transmitter RF frequency; the LO crystal 
operates in a solid state oven for better 
frequency stability. The two signals are 
applied to a balanced ring-hybrid mixer. 


2.04 The output of the mixer is amplified 

by an integrated circuit amplifier, 
Q203, and forwarded to aé_ series of 
integrated digital dividers. Q204, Q206, 
@208, and Q209 divide the frequency of the 
70-MHz IF signal down to approximately 
35 kHz. Q207, in the midst of the divider 
chain, coordinates levels between the ECL 
and TTL logic. Depending on whether the 
local oscillator signal is above or below the 
RF frequency, the output of the divider 
chain goes to either the inverting or non- 
inverting input of phase detector Q210 (see 
Table A on SD-16241-M2). 


2.05 The other input to the phase detector 

is obtained from the output of a 
erystal-controlled reference oscillator, 
Q212 and associated components. The 
8.75-MHz oscillator signal is amplified by 
Q213 and then divided down by Q214 and 
Q215 to approximately 35 kliz. 


2.06 The output of the phase detector 

eontains a de component proportional 
to the phase difference between the input 
signals, and thus ean be used as a control 
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voltage. This component passes via filter 
R234-C224-C225 to an integrated circuit 
amplifier, Q211 and associated components. 
Finally, the amplified signal is forwarded 
through AFC OUT jack J204 to the trans- 
mitter oscillator-modulator. 


2.07 This AFC voltage controls the fre- 

quency of the oscillator-modulator so 
as to hold the two 35-kHz signals in a fixed 
phase relationship. As a result, their 
frequencies must be identical, which in 
effect forces the IF input signal to be 
70 MHz, within the tolerance of the 
reference oscillator. 


PILOT RECEIVER 


2.08 The AFC unit provides a baseband 

output to an external pilot detector. 
A sample of the 35-MHz signal present at 
the output of frequency-divider Q204 is 
applied to IF amplifier Q201. A 
discriminator, CR204-CR205 and associated 
components, then recovers the baseband 
signal containing the continuity pilot. This 
signal is forwarded through emitter-follower 
Q202 to PLT OUT jack J203. 


POWER MONITOR 


2.09 Current in the ring-hybrid mixer of 

the AFC unit is proportional to the 
transmitter RF output level. A sample of 
the mixer current is connected via 
feedthrough capacitor FL2 to an external 
power monitor. If the RF level drops by a 
preset amount, typically 6 dB, the monitor 
circuit indicates an alarm. 


AFC ALARM 


2.10 If the transmitter frequency is 

beyond the locking range of the phase 
detector, a condition that occurs when the 
transmitter is first turned on, the phase 
detector functions as a wide-band frequency 
discriminator. Then, the AFC voltage is at 
its most negative value if the RF frequency 
is too low, or at its most positive value if 
the RF frequency is too high. Thus, the 
transmitter frequency is pulled rapidly 
toward reference. When it reaches locking 
“ pange, the phase detector locks and holds. 
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2.11 The AFC alarm circuit, consisting of 

Q216-Q220, Q222 and associated 
components, serves two purposes: it helps 
set the transmitter on frequency quickly 
when power is first turned on, and performs 
alarm and control functions in the event of 
an AFC failure. 


2.12 In normal operation, the voltage from 

pin 2 of Q210, the phase detector, is 
near zero. Q216 is off, Q217 and Q219 are 
on, Q220 is off, C236 is discharged, and 
C237 is charged. Emitter-follower Q218 
forwards -19 volts through FL7, indicating a 
normal, no-alarm condition. If phase-lock is 
lost, these conditions are reversed. Pin 2 of 
Q210 becomes negative, turning Q216 on. 
After a delay caused by time constants 
R252-R253-C236 and R259-C237, switch 
Q220 is closed. C236 charges through R253- 
R252, because Q217 is turned off by Q216. 
When C236 is charged, Q219 turns off and 
C237 discharges through R259, turning on 
Q220. This applies the voltage at the 
middle of divider R263-R262 to pin 3 of 
Q211, overriding the phase detector output 
and fixing the AFC voltage at -5.1 volts, 
which is the normal on-frequency voltage. 
Q216 on causes Q218 to turn off and Q222 
to turn on. The junction of the emitters of 
Q218 and Q222 are drawn toward zero volts, 
signaling an alarm condition at pin B of Pl 
(AFC ALM). 


2.13  A_ similar condition is forced 

manually when the AFC/MFC switch 
is set to MFC position: Q216 is forced on 
when the collector of Q217 is grounded 
through CR208, thus causing an alarm 
indication from Q218, and Q220 is turned on 
by ground through CR210 to provide the 
fixed AFC voltage as described above for 
loss of AFC. Grounding the collector of 
Q217 also discharges C236, which allows the 
loop to relock when the switch is returned 
to AFC position. 


2.14 When the transmitter is first turned 

on, C237 is discharged. It holds Q220 
on long enough to charge C224, and then 
opens Q220 to allow the loop to lock. In this 
manner, the lock-in time is reduced to about 
one second. If, for any reason, phase lock is 
not established, the alarm condition is 


reimposed as C236 becomes charged, the 
fixed voltage is applied again, and an alarm 
is signaled. This takes about five seconds. 


PROTECTED TRANSMITTERS 


2.15 The frequency of the  oscillator- 

modulator in an unprotected 
transmitter is determined by the AFC 
voltage generated in its own AFC unit. This 
is also true of the A transmitter in an on- 
line, phase-locked protection system. 
However, to ensure that the A and B 
transmitter frequencies are identical, the B 
AFC output is disabled and the B 
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transmitter frequency is controlled by an 
external phase lock loop that compares the 
two transmitter outputs. The B AFC is 
normally disabled by a ground applied to pin 
A of P1 via the APC/AFC CONTROL lead. 
This ground passes through CR211 to turn on 
Q220 and provide a fixed -5.1 volt AFC 
output, as previously explained, and also 
passes through CR209 to the base of Q216 
to provide a "normal" input to the AFC 
alarm circuit. 


3. REFERENCE 


SD-16241-M2 - Schematic Diagram 


Table A 


Technical Summary 


seem ce aeeshsinmmenane mmm ain scams eset SL ELL LL OO 


RF Input Level 

LO Input Level 

RF and LO Input Impedances 
AFC Output Voltage 
Frequency Stability 

Pull-in Range 

AFC Time Constant 


Test Points (approx. readings in 
divisions, using 100 LA 
input to assembly meter) 


IF LEV, TP1 (red) 
DISC, TP2 (blue) 
PD, TP3 (green) 
VOLT, TP4 (yellow) 


Power Requirements 


Operating Ambient Temperature 
Range 


Mounting 


+10 dBm +5 dB 

0 dBm +2 dB 

50 ohms, nominal 

-5.1 Vde, nominal (-3.2 to -7.3 Vde) 
+ 0.002% of IF 

+10 MHz at RF 


2.5 seconds 


Normal Alarm 
15, minimum 

14 to 16 

0 to 5 10 to 30 
14 to 16 14 to 16 


250 mA at -21 Vde 
-30° to +55°C (-22° to +131°F) 


Attaches to rear wall inside transmitter 
frame. 


nn ——————— 
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RF IN 


LOIN 


t7OMHz 
AFC 


OUT 


e212 


024 0215 
201 eet 
REF 35 
osc @) i? +16 Cane 
8.75 MHz 


LOCK Q218, 222 


Q215-Q217 


< APC/AFC 


TRIGGER CONTROL 


Fig. 1--Block Diagram of 16241-M2 AFC 
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1. FUNCTION 


1.01 The Type 16243 Oscillator-Modulator 

is a frequency-modulated RF oscillator 
for use in a 2 GHz radio transmitter. The 
free-running oscillator is stabilized to oper- 
ating frequency by control voltage from an 
external AFC or phase lock circuit. Refer 
to Table A for the technical summary. 


2. CIRCUIT DESCRIPTION 


2.01 The 16243 Oscillator-Modulator unit 
consists of a free-running oscillator 
stabilized to the operating frequency by an 
external AFC circuit, or by a phase-lock 
circuit in the ease of a slave transmitter in 
a protected system. Refer to Fig. 1 for a 
simplified block diagram of the unit. 


2.02 Baseband signals enter the unit at 

coaxial jack J1 and pass through a pad 
to an RF low-pass filter consisting of L301, 
C301, and C302. The low-pass filter pre- 
vents any RF from an adjacent transmitter 
from interfering with the baseband. A 
temperature compensating network con- 
sisting of RT301 and R308 improves devia- 
tion stability. The transmitter deviation 
level is set by BB LEV potentiometer R2. 
The baseband signals are coupled through 
C303, R1, and R201 to varactor modulator 
CR201. 


2.03 The oscillator, Q201, and associated 
components, uses a grounded collector 


configuration with modulating high Q varac- 
tor diodes (CR201) placed in the emitter 
circuit. The varactor diodes are connected 
back-to-back, and function as _ voltage- 
variable capacitors. As long as no modula- 
tion is present, both diodes maintain a 
constant capacity due to a de bias, which 
originates from an external AFC or phase- 
lock circuit, and enters the unit through jack 
J2 or J4 respectively. However, when 
modulation is applied, the capacitance of 
each diode varies from the constant value 
set by the fixed bias, and thus varies the 
impedance of the oscillator circuit. This 
eauses the oscillator output frequency to 
shift at a rate that corresponds to the 
modulating frequency. The output signal, 
from the base of Q201, passes through C205 
and an isolator to the RF output coaxial 
connection. The isolator reduces interface 
interaction between the oscillator- 
modulator and the driver amplifier. 


2.04 A low-pass filter consisting of R202, 

C206, and C208 removes low fre- 
quency noise components from the power 
supply input to the oscillator circuit. 
Capacitor C204 (FREQ ADJ) is used for 
tuning the frequency in the 1850-2000 MHz ~ 
band. C205 (OUTPUT ADJ) is a loading 
control, which is normally tuned for maxi- 
mum output. Cl is a balancing (phasing) 
control for CR201 which is only tuned when 
noise loaded measurements are being made 
and should not be used for any other 
purpose. TEST jack J3 is used during 
factory alignment, before the unit is placed 
in the transmitter. 


3. REFERENCE 


SD-16243 - Schematic Diagram 
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Table A 
Technical Summary 
EN ea te Oe ee we me SE ass ee 

Output Frequency Range 1850 to 2000 MHz 

Output Level +17 +1 dBm 

Output Impedance 50 ohms 

AFC Voltage -5.1 Vde, nominal 

Baseband Input Impedance 75 ohms, unbalanced 

Baseband Input Level Depends on channel capacity of radio 
Option -001 -15 dBm provides 200-kHz rms deviation 
Option -002 -12 dBm provides 200-kHz rms deviation 
Option -003 -12 dBm provides 200-kHz rms deviation 


Deviation Characteristics 
Frequency Response +0.2 dB, 0.3 to 6000 kHz 
Stability +0.25 dB 
Oscillator Deviation +10 MHz per volt minimum 


Power Requirements 


Options -001 and -002 50 mA at -21 Vde 
Option -003 50 mA at -20 Vde 
Mounting Attaches to wall of transmitter. 


L301,C301,C302. BB LEV Q201, CR201 ISOLATOR 


BB 
INPUT 


RF 
OUTPUT 
AFC 
INPUT 


EXT APC 
INPUT 


Fig. 1—Block Diagram of 16243 Unit 
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be FUNCTION 


1.01 The Type 16251 Local Oscillator is 

used in a 2 GHz transmitter or receiv- 
er to generate an RF signal in the 1630 to 
2070 MHz range. Refer to Table A for the 
technical summary. 


2. CIRCUIT DESCRIPTION 


2.01 The Type 16251 Local Oscillator con- 

sists of a erystal-controlled oscillator, 
a doubler, an amplifier, a diode harmonic 
generator, and an output filter, as shown in 
Fig. 1. 


2.02 Frequency control is obtained by 

means of erystal Y201 in the base- 
emitter circuit of oscillator transistor Q201. 
As shown in Table A of SD-16251, the 
erystal frequency is selected in the range 


from 90 to 100 MHz. The oscillator output 
is tuned by L202-C206 to the erystal fre- 
queney range, and is applied to doubler 
transistor Q202. By adjusting C207, the 
network at the output of Q202 is tuned to 
twice the erystal frequency. The signal is 
then amplified by Q203 and forwarded 
through another tuned network. This net- 
work, adjusted by C204, tunes the amplifier 
output to 2 times the erystal frequency and 
matches its impedance to the input impe- 
danee of CR201. CR201, a step-recovery 
diode, generates harmonics of the doubler 
frequency. The desired harmonie frequency 
is selected by two-cavity bandpass filter 
FL201 and forwarded to output cable W1. 


2.03 TP1 monitors the bias current through 

CR201 and is used at the factory for 
frequency tuning. Field adjustment of 16251 
units is not normally required. 


2.04 When the Type 16251 Local Oscillator 
is used in a transmitter, crystal Y201 

is equipped with an oven to ensure frequency 

stability within + 0.0001%. 

3. REFERENCE 


SD-16251 - Schematie Diagram 


Table A 


Technical Summary 


a 


Output Frequency Range 
Output Level 


Transmitter 
Receiver 


Output Impedance 


1630 to 2070 MHz 


0 dBm +1 dB 
+3 dBm, minimum 


50 ohms 
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Table A (Cont) 


Frequency Stability 


W/O Oven +0.001% 
With Oven £0.0001% 
Power Requirements 
W/O Oven 30 mA at -21 Vde 
With Oven 100 mA at -21 Vde 
Mounting Fastens to wall of transmitter or receiver. 
Q201 Q202 Q203 CR201 FL201 
OUTPUT 
y20o! 
Fig. 1—Block Diagram of 16251 Unit 
Page 2 
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1. FUNCTION 


1.01 The Type 83144 Transmitter Baseband 

Amplifier is used in FL and FM series 
transmitters to provide amplification and 
pre-emphasis for baseband signals for a 
protected or non-protected Microwave 
Radio System. The amplifier is also avail- 
able without de-emphasis. Refer to Table A 
for the technical summary. 


2. CIRCUIT DESCRIPTION 


2.01 The Type 83144 unit consists of an 

input amplifier, an optional pre- 
emphasis network, a level adjust control and 
an output amplifier. Fig. 1, at the end of 
this publication, is a simplified block 
diagram of the 83144 unit. 


2.02 Baseband signals from the interface 

unit enter the 83144 unit through the 
J1 HIGH IMP jack and are coupled through 
C5 to an input amplifier consisting of Q3, 
Q4, Q7, Q8, and Q10 with Q9 acting as a 
constant-current source. Amplifier feed- 
back stabilization is provided by a path 
through R23 to the emitter of Q7. The 


amplifier output from Q10 is coupled 
through C16 to the pre-emphasis network 
(R37, R38, L3, and C18). (R37 and R38 are 
removed when de-emphasis is not used.) The 
values of L3 and C18 are equipped per 
Table A on SD-83144 for the various channel 
capacity options. Fig. 2 shows the typical 
pre-emphasis characteristics for each 
channel capacity option. The amplified 
output of Q10 is also forwarded to the MON 
-30 dBm jack. This monitors the signal prior 
to pre-emphasis. 


2.03 The signal passes through a LEVEL 

ADJ control, R33, and is then coupled 
through C17 to the output amplifier con- 
sisting of Q12, Q5, Q2, and Qi with Q11 
supplying temperature compensation for 
Q12. The output of Q12 is applied to Q5 
whose output drives the bases of Q1 and Q2 
through R11 and diodes CR1 and CR2 with 
Q6 acting as a constant-current source. The 
output stage is a complementary amplifier, 
Q1 and Q2, with a low output impedance. 
This is built-out by R1 to a nominal 75-ohm 
impedance required at the OUT jack. 
Amplifier feedback stabilization is provided 
by a path through R18 to the emitter of 
Q12. 


2.04 Impedance matching network C20, 

R40-R41 provides a LOW FREQ PILOT 
OUTPUT for use with FM series trans- 
mitters with on-line protection equipment. 
3. REFERENCE 


SD-83144 - Schematie Diagram 
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Table A 
Technical Summary 
ea rpc at ae accel eninge esi aan 

Baseband Input Level -25 dBm/-25 dBm/-35 dBm 

(with Interface Unit) 
MON Level -30 dBm 
Pre-Emphasis (CCIR) See table on SD-83144 
Baseband Output Impedance 75 ohms, unbalanced 
Baseband Output Level See table on SD-83144 
LOW FREQ PILOT Output 

Level -47 dBm 

Impedance 50 ohms, unbalanced 
Power Requirements 160 mA at -20 Vde 
late Ambient Temperature -30° to +55°C (-22° to +130° F) 

ange 


_—_-_—_-_eorrvr—--——-——- ev: ne 


MON 
-30dBm 


LOW FREQ 
PILOT 
OUTPUT 


HIGH IMP 


Q3,Q4, 
Q7,Q8 & Q10 


Q1,Q2, 
Q5 & Q12 


(OPTIONAL) 


Fig. 1—Type 83144 Transmitter Baseband Amplifier 
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aa 
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| Lp 
0.02 0.04 0.I 0.2 0.6 1.0 2.0 
(f/ fmax) 

BASEBAND NETWORK 
CAPACITY RESONANT 

FREQUENCY kHz FREQUENCY 
60/70 CHI T T T T T 1 375 kHz 

6 12 30 60 180 300 600 


LEVEL RESPONSE dB 


‘ ‘ ‘ ‘ ‘ 
a Ps ol ~ - (eo) - ~ Ce") a a o 


120/132 CH i T T I T T 1 390 kHz 
22 55.2 110.4 331.2 552 1104 


240/252 CH i do T T T T 1 1315 kHz 
105.2 210.4 631.2 1052 2104 


300 CH 1625 kHz 


26 52 130 260 780 1300 2600 


420 CH 2245 kHz 
3 71.8 179.6 359.2 1077.61796 3592 


40 chr: &r @r .. £ it. 2555 kHz 
40.88 81.76 204.4 408.8 1226.4 2044 4088 


eo0réeo. tore _ tT _ fF... F.C 3325 kHz 
53.2 106.4 266 532 1596 2660 5320 


Fig. 2—Baseband Amplifier ee onicis Response for 
60, 120, 240, 300, 420, 480, and 600 Channel Loading 
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1. FUNCTION 


1.01 The Type 83147 Receiver Baseband 

Amplifier is used in FL and FM series 
receivers to provide amplification and de- 
emphasis for baseband signals for a pro- 
tected or non-protected Microwave Radio 
System. The amplifier is also available 
without de-emphasis. Refer to Table A for 
the technical summary. 


2. CIRCUIT DESCRIPTION 


2.01 The Type 83147 unit consists of a 

baseband level adjust control, an input 
amplifier, (a de-emphasis circuit, if 
equipped) an output amplifier, a relay cir- 
cuit, and a de alarm circuit. Fig. 1, at the 
end of this publication, is a simplified block 
diagram of the 83147 unit. 


2.02 Baseband signals from the limiter- 

demodulator unit enter the unit 
through the IN jack and pass through the 
LEV ADJ control, Ri, to amplifier Ql. The 
output of Qi is amplified by Q2 and Q4 with 
Q3 acting as a constant-current source. 
Amplifier feedback stabilization is provided 
by the path through R10 to the emitter of 
Q1. The amplified output of Q4 is coupled 
through C10 into the de-emphasis network 
(R32, R31, C11, and L3). (R32 and R34 are 
removed when de-emphasis is not used.) The 
values of L3 and C11 are equipped per Table 
A on SD-83147 for the various channel 
capacity options. Fig. 2 shows the typical 
de-emphasis characteristics for each 
channel capacity option. 


2.03 The signal is coupled through C17 to 

amplifier Q10 with Q8 supplying tem- 
perature compensation for Q10. The output 
of Q10 is applied to amplifier Q7 whose 
output drives the bases of Q5 and Q6 
through R25 and diodes CR2 and CR3. Q9 is 
also a constant-current source with CR5 and 
CR6 providing temperature compensation. 
The output stage is a complementary ampli- 
fier, Q5 and Q6, with a low output imped- 
anee. Amplifier feedback stabilization is 
provided by a path through R27 to the 
emitter of Q10. The output of the com- 
plementary amplifier is coupled through C3 
and C21 to two output jacks: TEST OUT -30 
dBm and J3 LOW IMP. 


2.04 The signal at J3 LOW IMP jack is 

determined by the status of relay Kl. 
In the normal condition, Q11 is biased on 
energizing the relay. During an alarm or 
maintenance condition, -20 volts is applied 
on pin E which biases Q11 off, de-energizing 
relay K1. In a protected system, no strap X 
in-place, the signal is applied to the TEST 
OUT -30 dBm jack when relay K1 is de- 
energized. In a non-protected system, strap 
X in-place, a signal is always present at the 
TEST OUT -30 dBm jack regardless of the 
relay status. TPi, MUTED 0 pA, is provided 
for measuring relay status with the assembly 
meter. 


2.05 A de alarm circuit, consisting of Q12 

and its associated components, moni- 
tors the final amplifier output by sampling 
the de voltage at the emitter of Q7 and the 
amplifier output which is rectified by CR7. 
CR7 maintains the correct voltage at the 
input to Q12. When the output de voltage 
falls below this level, CR7 conducts and 
changes the input level to Q12. If either of 
these de levels changes significantly, an 
alarm is generated by Q12 and leaves the 
83147 unit on pin C. The alarm point is 
adjusted by R49, ALARM ADu. 
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3. REFERENCE 


SD-83147 - Schematic Diagram 


Table A 
Technical Summary 

Power Requirements 160 mA at -20 Vde 
De-Emphasis (CCIR) See Table A on SD-83147 
Baseband Input Impedance 75 ohms, unbalanced 
Baseband Input Level See Table B on SD-83147 
Baseband Output Level -15 dBm/-25 dBm/-25 dBm 

(with Interface Unit) 
TEST OUT Level -30 dBm 
Test Point (TP1) MUTED 0 pA 
Operating Ambient Temperature -30° to +55°C (-22° to +131°F) 

Range 


NOISE, PLT \ 
& DC ALM ~~ 


Q5,Q6 
Q7 &QI0 


TEST OUT 
(©) -30dBm 


AMPL 


MUTED 
Opa 
{ 


(OPTIONAL) 


Qi 


BB RELAY ORIVE 


Fig. 1—Type 83147 Receiver Baseband Amplifier 
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LEVEL RESPONSE 4B 


He 
A 
SAN eae Si 

0.2 0.6 1.0 


0.02 0.04 0.1 2.0 
(f/ fmax ) 
BASEBAND NETWORK 
CAPACITY RESONANT 
FREQUENCY kHz FREQUENCY 
60/70 CHI T T T Sapa Saar Comenaaca | 375 kHz 
6 i 30 60 180 300 600 
else Shi ed 80 els 
u 22 55.2 110.4 331.2 552 1104 
eayase Ch ae 
2] Ae 105.2 210.4 631.2 1052 2104 
oat Ser ae ae on eee 
Saied: Rae 130 260 780 1300 2600 : 
420 CH 2245 kHz 
35.9 71.8 179.6 359.2  1077.61796 3592 
480 CH 2555 kHz 


5 pr Gre eee Eco; te COE | 
40.88 81.76 204.4 408.8 1226.4 2044 4088 


Jivct 2) CE |) 2 See ieee premereer See Sanam | 3325 kHz 
53.2 106.4 266 532 1596 2660 5320 


Fig. 2—Baseband Amplifier (De-Emphasis) Response for 
60, 120, 240, 300, 420, 480, and 600 Channel Loading 
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FUNCTION 


The Type 83149-M2 Limiter Demodulator unit is used in an FL series 


receiver. 


The Limiter section minimizes amplitude variation of the 


70-MHz IF signal before demodulation and suppresses unwanted product 


frequencies generated by the 


modulator section extracts an 


the 70-MHz IF signal. 


—  ECHNICAL SUMMARY 


Input 


Frequency 
Level 
Impedance 
Return Loss 


Delay Distortion 
Linearity 
Output 


Level (200-kHz Devia- 
tion 
Impedance 


Discriminator Zero (at 
70 MHz) 
Sensitivity 


Power Requirements 


Mounting 


limiting process. 
d amplifies the baseband signal from 


In addition, the de- 


70 MHz 

-4 dBm, nominal 

75 ohms, unbalanced 
>30 dB, +6 MHz 


5 ns, +6 MHz 
2% peak-to-peak, +6 MHz 


-28.5 dBm +1 dB 


75 ohms, unbalanced 
O vA 


1 wA/MHz, approximately 
140 mA at -20 Vdc 


Occupies one shielded plug-in 
position in an FL series receiver 
assembly. 


TI-83149-M2 


CIRCUIT DESCRIPTION 
A. General 


The 83149-M2 unit consists of a input buffer amplifier, a limiter, a 
70-MHz lowpass filter, an IF amplifier, a discriminator, and a base- 
band amplifier. Refer to Figure 1, at the end of this publication, 
for a simplified block diagram of the 83149-M2 unit. 


B. Limiter Section 


IF signals enter the unit through coaxial jack, IN, and pass through 
an input network consisting of R49, R50, R54 and L10. R54 and L10 
are adjusted to improve the return loss. The IF signal is coupled 
through C41 to the buffer amplifier, Q8, which drives the limiter. 


The limiter consists of differential-amplifier Q6 and @7 2. --CR4., CRo, 
R37 and R39 provide a constant-current source with R37 adjusting the 
limiter output for the desired IF output. The limiter output is 
coupled through C34 to the 70-MHz filter which contains three factory- 
adjusted tuned circuits isolated from the input and output by resis- 
tive pads. The output from the filter is then coupled through C3 to 

a two-stage IF amplifier consisting of Ql and Q2. Voltage and cur- 
rent feedback is provided to stabilize gain and provide approximately 
75 ohm input and output impedance. The amplified signal, at +10 dBm, 
is then coupled through C4 to the demodulator section. 


C. Demodulator Section 


The amplified IF signal is applied to a linearity correcting network, 
LIN ADJ, consisting of C5, C8, L2 and R13 and then to the high tank 
circuit, L4 and C10, and the low tank eiyveuit, L3 and C9. The signals 
are applied to the slope detector diodes, CR2 and CR1, which recover 
the baseband signals from the IF signal. Summing resistors R17 and 
R18 combine the baseband signals which are coupled through. C13 to the 
lowpass filter, C14-C16 and L11. This filter removes any 70-MHz 
signals. The output of the filter is then applied to a three-stage, 
high-input, low-output impedance baseband amplifier consisting of Q3- 
Q5. This amplifier provides the flat gain necessary for the required 
output level. R34 provides the necessary 75-ohm output impedance at 
the OUT jack. 


The test point, DISC ZERO, is used with the assembly meter to provide 
an indication when an "on-frequency" signal is being received. An 
"on-frequency"” indication is 0 yA on the assembly meter. 


TI-83149-M2 
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1. FUNCTION 


1.01 The Type 83150 Receiver Alarm unit is 

equipped in each protected receiver to 
monitor pilot and noise in each receiver and 
to generate alarms. A summed alarm signal 
is forwarded to the assembly meter. Indi- 
vidual alarm outputs (NODAN, PILOT, and 
NOISE LEVEL) are forwarded to the re- 
ceiver control unit to control baseband 
receiver muting. External relay connections 
are provided for customer alarm equipment. 


2. CIRCUIT DESCRIPTION 
GENERAL 


2.01 Fig. 1, at the end of this publication, is 

a simplified block diagram of the 
83150 unit. The unit includes the following 
circuits: (1) pilot receiver, (2) pilot alarm, 
(3) NODAN” alarm, (4) log amplifier, 
(5) noise amplifier alarm, (6) de alarm, and 
(7) alarm relay. Table A contains a 
technical summary. 


2.02 Input signals from the receiver base- 

band amplifier enter the 83150 unit on 
pin 21. These signals then pass to amplifier 
Q17. Q17 has two outputs: one to the pilot 
receiver and one to the noise circuits. The 
de alarm on the input to the 83150 unit is 
also applied to the pilot alarm circuit. 


PILOT RECEIVER AND PILOT ALARM 


2.03 The signal applied to the pilot receiver 
passes to phase splitter stage Q6. A 


PLT TEST pushbutton is also provided for in- 
service testing and adjustment (PLT control) 
of the pilot alarm point. Q6 has equal value 
emitter and collector load resistors (R16 and 
R17), which are connected through crystal 
Y1 and variable capacitor C17, respectively, 
to a common output point. With capacitor 
C17 adjusted to equal the crystal capaci- 
tanee, noise cancellation and interstage iso- 
lation will be maximum. However, when a 
pilot is present, it will pass through the 
erystal at a much higher level than through 
C17 with cancellation being negligible to the 
pilot signal. The pilot signal is applied to Q4 
in the pilot alarm circuit. Pilot output from 
Q4 is detected and passed to comparator 
Q10A. In the absence of the pilot signal or a 
drop in pilot signal level, Q10A provides a 
PILOT ALM OUTPUT to the receiver con- 
trol unit on pin 14, applies the alarm signal 
to Q1 which lights the PLT indicator, and 
provides an alarm signal to the DIODE OR 
GATE. Refer to the description below for 
the alarm relay circuit. 


NODAN ALARM 


2.04 The input signal to the NODAN alarm 

circuit is derived from the output of 
Q17 through the NOISE FLT and amplifier 
Q7 and Q8. The signal is coupled through C8 
to detector CR3 in the NODAN alarm 
circuit. The detected signal is applied to 
comparator Q10B. If the noise signal ex- 
ceeds a preset level, determined by the 
NODAN control, Q10B provides a NODAN 
ALARM OUTPUT signal to the receiver 
eontrol unit on pin 15, applies the alarm 
signal to Q2 which lights the NODAN indica- 
tor, and provides an alarm signal to the 
DIODE OR GATE. Refer to the description 
below for the alarm relay circuit. 


LOG AMPLIFIER AND NOISE 
AMPLIFIER ALARMS 


2.05 The input signal to the log amplifier 
circuit is derived from the output of 
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Q17 through the NOISE FLT and amplifier 
Q7 and Q8. The signal is coupled through C8 
to the two inputs of the log amplifier 
cireuit. One input is applied directly to 
logarithmie amplifier Q5 and the other is 
applied to amplifier Q9, which provides 
approximately 30 dB of gain, and then to the 
other input to Q5. Q5 performs the summa- 
tion of the two logarithmic response curves 
and provides a linear output over a 50-dB 
range. The output of Q5 is rectified by CR1 
and CR2 to become the logarithm of input 
power. The rectified signal is applied to de 
amplifier Q10C and then to comparator 
Q10D in the NOISE AMPL ALM circuit and 
supplies a NOISE LEV signal to the receiver 
control unit on pin 12. 


2.06 In the event of a noise alarm or a 

failure of the logarithmic amplifier, 
determined by the NOISE AMPL control, 
comparator Q10D provides a NOISE AMPL 
ALM signal to the receiver control unit 
through CR10 on pin 12, applies the alarm 
signal to Q3 which lights the NOISE AMPL 
indicator, and provides an alarm signal to 
the DIODE OR GATE. Refer to the descrip- 
tion below for the alarm relay circuit. 


2.07 Controls NOISE LEV, LOG SLOPE, and 

NOISE AMPL are factory set and do 
not require field adjustment. LOG AMPL 
test point is used to measure the output de 
level of the logarithmic amplifier with the 
assembly meter. 


DC ALARM 


2.08 If the final output stage of a receiver 

baseband amplifier unit fails, a de 
alarm signal is applied to the 83150 unit on 
pin 21. This signal is applied to comparator 
Q10A. The comparator will then generate a 
pilot alarm as previously described. 


ALARM RELAY 


2.09 In the event of any alarm condition 

(PLT, NOISE AMPL or NODAN) being 
applied to the DIODE OR GATE, the output 
of the gate will change logic states and be 
applied to Q15 and Q12. Q15 will be biased 
on, forwarding a ground to the assembly 
meter to light the assembly meter indicator. 


2.10 The alarm signal is also applied to the 

alarm relay circuit. In a normal ("no 
alarm") condition, Q12, Q13, and Q16 will be 
biased off, energizing relay Kl. If strap 
option Z is in-place, C32 will be discharged. 
In an alarm condition from the DIODE OR 
GATE, Q12, Q13, and Q16 will be biased on 
causing relay K1 to de-energize. If strap 
option Z is in-place, relay K1 will de- 
energize after C32 charges (approximately 
15-25 seconds). Normally open or normally 
closed relay contacts, determined by strap 
option X or Y, are provided for customer 
alarm equipment. 


3. REFERENCE 


SD-83150 - Schematic Diagram 


Table A 


Technical Summary 


ene nnn etna 


Input Impedance 


Visual Indications 
(Alarms) 


Test Point 
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75 ohms at TEST IN jack 
PLT, NODAN, and NOISE AMPL 


LOG AMPL 
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Adjustments (used to set alarm PLT (used in conjunction with PLT TEST push- 


points) button) and NODAN 
Contact Load Rating 0.5A maximum, or 200 Vde maximum resis- 
tance; Contact resistance: 0.2 ohms 
Mounting Occupies one shielded plug-in position. 
OC ALARM a Re I a WE Ee 
l 


NOISE, PILOT 
@ OC ALM 


TEST_IN 


a eee ee | 


PILOT ALM 
OUTPUT 


Fig. 1—Type 83150 Receiver Alarm 
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1. FUNCTION 


1.01 The Type 83160 Receiver Control 

(RCVR CONT) unit is used on pro- 
tected baseband receivers. The 83160 unit 
evaluates the following inputs from a 
receiver alarm unit in each receiver: loss of 
pilot, NODAN, and noise level. In addition, 
baseband relay status in each receiver base- 
band amplifier is monitored. The unit 
responds with appropriate baseband relay 
drive signals to remove the faulty receiver 
from service. Remote and local control 
features are provided with external relay 
contacts for customer alarm equipment. 


2. CIRCUIT DESCRIPTION 
GENERAL 


2.01 The 83160 unit monitors the following 

inputs from the receiver alarm units in 
receivers A and B: pilot alarm, NODAN 
alarm, and noise level. Based upon these 
inputs, the 83160 unit provides control sig- 
nals to operate receiver A and receiver B 
baseband relays. In addition, the 83160 unit 
provides manual and remote control signals 
to the receiver baseband relays. The status 
of the relays is also monitored. An indica- 
tion is provided for the manual or remote 
feature. Test points are provided for moni- 
toring the noise comparators. Refer to 
Table A for the technical summary. 


2.02 Complete circuit detail of the RCVR 

CONT unit is shown in SD-83160. 
Fig. 1, at the end of this publication, is a 
simplified block diagram of the circuitry. 


Following is a list of the major circuit 
components found in the blocks of Fig. 1. 


RCVR A Switeh Logie: Q5A-Q5C, 
Q1A-Q1B and CR7-CR10. 
RCVR B Switch Logie: Q4A-Q4C, 
Q1C-Q1D and CR1-CR4. 
Remote Control Logie: Q8A-Q8D, 


CR39-CR42 and CR19-CR20. 


Note: The following circuit description 
assumes that receiver A is in-service, either 
combined with receiver B (combining mode) 
or receiver B out-of-service (optimal selec- 
tion mode), prior to the alarm condition, and 
that the function switch on the 83160 unit is 
in the AUTO position. 


PILOT ALARM 


2.03 A pilot alarm signal from the receiver 

alarm for receiver A enters the 83160 
unit on the PLT ALM A lead and is applied 
to the RCVR A switch logic and to the 
RCVRB switch logic. The pilot alarm 
applied to the RCVRB switch logie will 
inhibit the logic and prevent switching 
RCVR B out-of-service for pilot alarm and 
noise comparison. An output from the RCVR 
A switch logic is applied to Q3 which 
forwards a control signal on the BB RLY 
DRIVE A lead to receiver A_ baseband 
amplifier causing receiver A to be switched 
out-of-service. When the relay in the 
baseband amplifier is de-energized, a signal 
on the BB RLY STATUS A lead enters the 
83160 unit and is applied to the RCVR B 
switch logic. This also inhibits the RCVR B 
switch logic from responding to pilot alarm 
and noise comparison until receiver A is 
placed back in-service. 


2.04 In the event that both receiver alarm 

units forward a_ simultaneous pilot 
alarm, RCVR A and RCVR B switch logic 
circuits will be inhibited and no switching 
will take place. RCVR A and RCVR B 
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switch logie units will still monitor NODAN 
alarm and NOISE LEV signals from both 
receiver alarm units and cause switching 
based upon these alarms. 


NODAN ALARM 


2.05 A NODAN alarm in receiver A enters 

the 83160 unit on the NODAN ALM A 
lead and is applied to the RCVR A switch 
logic. Receiver A is switched out-of-service 
as previously mentioned and the BB RLY 
STATUS A signal will inhibit the RCVR B 
switch logie from responding to pilot alarm 
and noise comparison. 


2.06 In the event that both receiver alarm 
units forward a NODAN alarm (loss of 
received signal on both receivers) to the 
83160 unit, both receivers will be switched 
out-of-service. This prevents noise from 
being applied to any succeeding equipment. 


2.07 If receiver A has been switched out- 

of-service for any alarm other than a 
NODAN alarm and the receiver alarm unit 
for receiver B forwards a NODAN alarm to 
the RCVR CONT unit, receiver B will be 
switched out-of-service. The BB RLY 
STATUS B signal, applied to the RCVR A 
switch logic, causes receiver A to be 
switched in-service. 


NOISE COMPARATORS 


2.08 The NOISE LEV signals from the re- 

eeiver alarm units are monitored in 
noise comparators Q10 (receiver A) and Q9 
(receiver B). These comparators can be 
strapped for combining mode operation 
(strap Q in-place) or optimal selection mode 
operation (no strap Q). Test points COMP A 
and COMB B are used to check the de status 
at the output of the noise comparators. 


A. Combining Mode 


2.09 When combining mode operation is 

required (strap Q in-place), each noise 
comparator sees its own receiver as the 
quietest and both receivers are in-service 
and connected to the baseband interface 
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unit. However, if the signal on the NOISE 
LEV A lead into the unit is a nominal 6 dB or 
greater than the signal on the NOISE LEV B\ 
lead, the noise comparator for receiver A — 
will forward an alarm signal to the RCVR A 
switeh logic causing receiver A to be 
switched out-of-service. When the noise 
difference between the signals on the NOISE 
LEV A and NOISE LEV B leads is a nominal 
3 dB or less, combining will again take 
place. 


B. Optimal Selection Mode 


2.10 When the noise comparators have no 

strap Q, the unit operates in the 
optimal selection mode and only one re- 
ceiver at a time is connected to the base- 
band interface unit. 


2.11 The following description covers the 

condition of receiver A_ in-service. 
With receiver A in-service, receiver B's 
noise comparator is applying an alarm to 
RCVR B switch logic holding receiver B out- 
of-service. If the signal on the NOISE LEV 
A lead is a nominal 3 dB or greater than the 
signal on the NOISE LEV B lead, receiver A's 
noise comparator will forward an alarm to 
RCVR A switch logic causing receiver A to 
be switched out-of-service. At the same 
time, receiver B's noise comparator will 
forward a no-alarm condition to RCVR B 
switeh logic causing receiver B to be 
switched in-service. This condition will 
remain until the signal on the NOISE LEV B 
lead is a nominal 3 dB or greater than the 
signal on the NOISE LEV A lead. 


C. Remote Control 


2.12 In addition to automatic switching of 

receivers, a remote control feature is 
provided and will override automatic switeh- 
ing on alarms but not manual switching. 


Caution: To prevent a possible service 
outage, ensure that the selected 
receiver is not in alarm prior to the 
remote selection. The switch on 

the 83160 unit must be in auto to 
allow remote control. 


2.13 The following describes remote selec- 

tion of receiver A in-service. The 
remote command enters the 83160 unit on 
the SET A ON lead and is applied to the 
remote control logic causing two outputs to 
change state. One output is applied to the 
RCVR B switch logie and the other to the 
RCVR A switch logic. 


2.14 If the receivers are operating in the 

combining mode, the RCVR B switch 
logie will cause receiver B to be switched 
out-of-service and inhibit any automatic 
switching to receiver B. The RCVR A 
switeh logic will prevent any alarms on 
receiver A from switching receiver A out- 
of-service. 


2.15 If the receivers are operating in the 

optimal selection mode and receiver A 
is in-service, no switching will occur and the 
RCVR A and RCVR B switch logie circuits 
will prevent automatic switching on alarms. 
If reeeiver B is in-service, it will be 
switched out-of-service, receiver A will be 
switched in-service, and the logic circuits 
will prevent automatic switching on alarms. 


2.16 One output from the remote control 

logic is also applied to the lock alarm 
drive causing the relay to energize and light 
the LOCK ALM indicator. Form A or form 
B relay contacts are provided, depending on 
strap option X or Y, for external customer 
alarm equipment. 


2.17 To remove the remote command, a 

reset signal, either from a remote 
location or from the RESET pushbutton on 
the 83160 unit, is applied to the remote 
control logic causing the SET A ON outputs 
to return to normal states. This removes 
the automatie switching inhibits on the 
RCVR A and RCVR B switch logie circuits 
and allows the receivers to return to optimal 
selection or combining mode operation. The 
LOCK ALM indicator will extinguish and the 
relay will de-energize. 
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D. Manual Control 


2.18 A switch on the 83160 unit is provided 

to manually select one receiver in- 
service while holding the other receiver out- 
of-service for testing. The manual control 
will override automatic and remote switch- 
ing commands. 


Caution: To prevent a possible service 
outage, ensure that the selected 
receiver is not in alarm prior to 
operating the function switch. 


2.19 The following describes manual selec- 

tion of receiver A in-service. Posi- 
tioning the switch to A ON TEST B, applies 
a negative voltage to BB RLY DRIVER A 
(Q3) biasing it on to hold the relay in the 
baseband amplifier for receiver A energized. 
At the same time, a ground is applied to BB 
RLY DRIVER B (Q2) biasing it off to hold 
the relay in the baseband amplifier for 
receiver B de-energized. A ground is also 
applied to the output of the logic alarm 
drive circuit causing the relay to energize 
and the LOCK ALM indicator to light. 
These conditions will remain in effect until 
the switch is placed in the AUTO position. 
With the switch in the AUTO position, the 
83160 unit will operate as _ previously 
described. 


E. Automatic Reset 


2.20 When power is applied to the 83160 

unit, either during initial turn-on or 
after a power failure or unit replacement, 
the remote control logie flip-flops may not 
be in the normal condition. When the 
negative voltage is first applied, the auto- 
matie reset (Q7) applies a momentary reset 
signal to the remote control logie clearing 
any remote commands. The 83160 unit will 
now operate as previously described. 


3. REFERENCE 


SD-83160 - Schematie Diagram 
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Table A 
Technical Summary 
ns 

Power Requirements -20V (approximately) 
Visual Indication LOCK ALM 
Operating Controls 

Switch Positions B ON TEST A, A ON TEST B, and AUTO 

Pushbutton RESET 
Test Points COMP A and COMP B 
Noise Comparator 

Combining Mode Remains combined until nominal noise differ- 


ence between receivers is 6 dB or more. Recom- 
bines when nominal noise difference between 
‘receivers is 3 dB or less. 


Optimal Selection Mode Switches when one receiver is about 3-dB 
noisier than the other. 
External Relay Contacts Form A or Form B (depending on strap option) 


Contact Loading Rating 0.5A maximum or 
200 Vde maximum resistive; 
Contact resistance: 0.2 ohms 


Mounting ’  Qccupies one shielded plug-in position in receiver, 
protection assembly. — 


a 
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TECHNICAL INFORMATION 
TYPE 83167 IF FILTER EQUALIZER 


REFERENCE 


SD-83167 - Schematic Diagram 


FUNCTION 


The Type 83167 IF Filter Equalizer is used in an FL1 Microwave Radio 
receiver to provide flat amplitude and delay response for the 

IF signal as it passes from the mixer-preamplifier to the IF 
amplifier. The filter also serves to sharply reject any spurious 
signals or signals from an adjacent transmitter. 


. TECHNICAL SUMMARY 


Input Frequency 70 MHz 
Impedance (IN/OUT) 75 ohms, unbalanced 
Insertion Loss (70 MHz) S 
Option -001 10.0 +0.5 dB 
Option -002 18.0 +1 dB 
Return Loss (70 +4 MHz) 22 dB, minimum 
Group Delay 
67.5 to 72.5 MHz +0.2 nanoseconds, maximum 
66.5 to 73.5 MHz : +0.5 nanoseconds, maximum 
Mounting Occupies one shielded plug-in 
position in an FL1 receiver 
assembly. 


GENERAL 


The IF Filter Equalizer consists of a bandpass filter and a delay 
equalizer, with impedance correction networks on the input, output 
and between sections. The 70-MHz signal enters at the IN connector 
on the faceplate of the unit and is applied to a matching pad. 
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Components L2, C2 and C6 form one trap at 80 MHz and components L6, 
C10 and C11 form the other trap at 60 MHz. The return loss is con- 
trolled by L1, Ci, L4 and CQ. 


A matching pad consisting of R6 and R7 is inserted between the filter 
and equalizer sections for isolation and impedance matching. 


The delay equalizer, consisting of O3-C5, L3 and LS, is a “Bridge T" 
section. This provides a flat delay response by reversing the group 
delay effects of the bandpass filter. A "'T" pad, R3-R5, brings the 
impedance at the OUT connector to 75 ohms. 


L5 is accessible from the front panel and is part of a field adjust- 
ment procedure. 
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1. FUNCTION 


1.01 The Type 83268 Pilot Oscillator is used 
in a microwave transmitter to gener- 
ate the system continuity pilot. The 83268 
unit can be strapped for continuous on or 
through pilot operation. The unit output is 
normally connected to the interface unit. 


2. CIRCUIT DESCRIPTION 
GENERAL 


2.01 The Type 83268 Pilot Oscillator unit 

consists of a pilot oscillator, filter, 
level adjust control, monitor jack, and a 
pilot keying circuit. Refer to Table A for 
the technical summary. 


PILOT OSCILLATOR 


2.02 The pilot oscillator consists of NOR 

gates Q3A-Q3B, crystal Y1, and assoc- 
iated components. The pilot output signal 
from Q3B is coupled through C2 and the LEV 
ADJ control R2 which sets the pilot level. 
The pilot signal is then applied to the tank 
circuit C4 and L1 which filters the pilot 
signal. The pilot signal is then coupled 
through C3 to the output amplifier con- 
sisting of Q1 and Q2. The output of Q1 is 
split into two paths: one feeding the OUT 
jack and the other the MON -20 dB jack. 
Amplifier feedback stabilization is provided 
by a path through R5 to Q2. 


PILOT KEYING 


2.03 The 83268 unit can be strapped for 

continuous on operation (strap Y in- 
place) or through pilot operation (strap X in- 
place). (See Table B on SD-83268 for 
strapping applications.) For continuous on 
operation, Q4 is always biased off applying 
approximately -5.6 volts to an input of Q3A 
which holds the pilot oscillator on. For 
through pilot operation, a pilot keying input 
from the receiver is applied to Q4 through 
CR6 or CR7, Q5, and CR3. Q5 provides the 
necessary operating voltage levels for Q4. 
(For a protected assembly, two pilot keying 
inputs are provided.) As long as the receiver 
alarm unit is not reporting an alarm, as 
indicated by -15 to -20 volts on the input 
lead, Q4 is biased on applying approximately 
0 volts to Q3A holding the pilot oscillator 
off. If the receiver alarm unit is reporting 
an alarm as indicated by 0 to -4 volts on the 
input lead, Q4 is biased off applying approxi- 
mately -5.6 volts to Q3A which turns on the 
pilot oscillator. (At a protected assembly, 
an alarm from both receivers is necessary to 
key on this pilot oscillator.) 


PILOT OSCILLATOR STATUS 


2.04 A test point (TP1), to be used in 

conjunction with the meter panel, is 
provided for monitoring whether the pilot 
oscillator is on or off. With Q4 biased on, 
TP1 will indicate 0 pA (pilot oscillator off); 
with Q4 biased off, TP1 will indicate greater 
than -40 yA (pilot oscillator on). 


3. REFERENCE 


SD-83268 - Schematic Diagram 
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Table A 

Technical Summary 
Pilot Frequency See Table A on SD-83268 
Pilot Output Impedance 75 ohms, unbalanced 
Pilot Output Level -10 to -24 dBm (adjustable) 
MON Jack Impedance 75 ohms, unbalanced 
MON Jack Output Level 20 dB below Pilot Output Level 
Test Point (TP1) Assembly Meter Indication: 


PLT OSC OFF: 0 yA 
PLT OSC ON: Greater than 40 pA 


Power Requirement 50 mA at -20 Vde 
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1. FUNCTION 


1.01 The Type 84201 MHSB Control unit 

performs switching in response to sum- 
med alarm inputs from the transmitters in a 
protected FL1-2 radio system. 


2. CIRCUIT DESCRIPTION 


2.01 Either transmitter can be preference 

strapped to serve as the normal on air 
transmitter. In the absence of alarm condi- 
tions, the preferenced transmitter will re- 
main connected to the antenna. In the event 
of an alarm on the preferenced transmitter, 
the backup transmitter will be automatically 
placed in service, and the preferenced one 
removed. 


2.02 There are four control inputs on the 

unit. Two are summed alarm inputs 
for automatic switching and two are exter- 
nal control inputs which allow remote over- 
ride of the automatic switching. 


2.03 Under normal conditions the two sum- 

med alarm inputs carry -15 volts. An 
alarm condition will raise the voltage to 
approximately -1V. 


2.04 The preference strap causes the volt- 
age on the appropriate comparator pin 
to be slightly more negative for the pre- 


ferred transmitter. When pin 3 is more 
negative, the output on pin 6 is negative. 
When pin 2 is more negative, the output on 
pin 6 is near ground. 


2.05 Ul pin 6 has 2 states: (1) approxi- 

mately -15V means A in _ service; 
(2) approximately -1V means B in service. 
A -15 volt state at comparator pin6 will 
cause Q1 to turn on, which turns Q2 off. 
This lights the A IN SERVICE indicator and 
applies a near ground voltage to relay drive 
pins 17/U, energizing the external coaxial 
relay. 


2.06 When the U1 pin 6 output is -1V, Ql 

turns off and Q2 turns on. This lights 
the B IN SERVICE indicator and applies 
~20V through a high impedance to relay 
drive pins 17/U, releasing the external co- 
axial relay. . 


2.07 The three position switch on the unit 

faceplate allows for either automatic 
operation or manual selection of Trans- 
mitter A or B to be in-service. The settings 
are: A ON TEST B; AUTO; and B ON 
TEST A. This switch overrides whatever 
voltages may appear at the summed alarm 
or external control inputs. Therefore it is 
possible to lock on an inoperative trans- 
mitter. 


2.08 In addition to switching the trans~ 

mitters, the manual switch will cause 
the assembly meter indicator to light, acti-~ 
vate the lock alarm, and light the MAN 
CONT indicator when a transmitter is 
manually chosen. 


3. REFERENCE 


SD-84201 - Schematie Diagram 
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1. FUNCTION 


1.01 The Type 84202 IF Amplifier, with 

threshold extender, is used in a micro- 
wave radio receiver to amplify a downcon- 
verted 70-MHz signal to provide one IF 
output and one monitor output. Additional 
circuitry generates an AGC sample for the 
meter panel. Refer to Table A for a 
technical summary. 


2. CIRCUIT DESCRIPTION 
GENERAL 


2.01 The IF amplifier unit consists of a 
four-stage amplifier, AGC and AGC 
metering circuits, threshold extension cir- 
cuits, and a narrow bandpass iilter. A 
simplified block diagram is shown in Fig. 1. 


IF AMPLIFIER 


2.02 A 70-MHz signal enters the unit at the 

IN connector on the faceplate and is 
applied to a four-stage amplifier. Each 
stage consists of a dce-coupled, two- 
transistor amplifier with variolosser (pin 
diode) between stages. The output is 


arranged to present a level of -4 dBm at 
the OUT connector on the faceplate and 
approximately -10dBm at the MON 
eonnector on the faceplate. 


AGC DETECTOR 


2.03 The gain control voltage for the IF 

amplifier is detected from the output 
of Q2 by diodes CR5 and CR6 and amplified 
by Q4C. The output of Q4C is applied to 
current amplifier Q1, when switch S1 is in 
the AGC position. (When the switch is in 
the MGC position, a voltage determined by 
the MGC control setting is applied to Q1.) 
One output of Q1 is applied to Q4D which 
drives the meter panel. The other output is 
applied to the threshold extender circuit and 
the variolossers (CR18, CR14, and CR7) to 
adjust the gain of the IF amplifier. 


THRESHOLD EXTENDER 


2.04 As the input level to the IF amplifier 

drops, the output of Q1 becomes more 
negative. This negative voltage is compared 
in Q4A to a reference set by the TH EXT 
control and will trigger the threshold exten- 
der circuit. The output of Q4A is applied to 
Q4B which turns on the TH EXT indicator, 
CR17, and CR15, and biases CR16 off. The 
70-MHz IF signal then passes through the BP 
FLT to the input of Q8. This reduces the 
noise output of the IF amplifier. 


3. REFERENCE 


SD-84202 - Schematic Diagram 


Table A 


Technical Summary 


Frequency Range 


Channel Capacity Options 


63-77 MHz 


See Table A on schematic diagram 
SD-84202 
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Table A (Cont) 


Gain 
Flatness (nominal input) 
AGC Range 


With Threshold Extender in Circuit 
(for low level inputs) 


3-dB Bandwidth 


Input 


Level 
Impedance 
Return Loss 


Outputs (2) 


IF Level 
Monitor Level 
Impedance 
Return Loss 


Power Requirements 


64 dB, typical 


+0.015 dB/MHz 
99 dB 


6 +1 MHz (Option -001) or 
10 +1 MHz (Option -002) 


-10 dBm, maximum 
75 ohms, unbalanced 
More than 30 dB at nominal input level 


-4 dBm 

-10 +2 dBm 

75 ohms, unbalanced 
20 dB, minimum 


200 mA, maximum at -20 Vde 


Mounting Occupies one shielded plug-in position in a 
receiver assembly. 
AGC AGC AGC ~~ 
CONT CONT CONT 


TO METER 
PANEL 


AGC 
CONT 


COMPARATOR 


TH 
EXT 


Fig. 1—Type 84202 IF Amplifier = 
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1. FUNCTION 


1.01 The Type 100861 Transmitter Alarm 

is used on a _ microwave radio 
assembly to monitor the performance of a 
2-GHz transmitter. It provides alarm 
indications, alarm logic, and an unregulated 
+16V supply. Table A provides a technical 
summary. 


2. CIRCUIT DESCRIPTION 
GENERAL 


2.01 The transmitter alarm monitors a 
sample of the baseband for pilot 
signal presence and strength, and checks the 
transmitter RF output level. The 100861 
unit produces an alarm when any of the 
functions drops below a preset value. 


2.02 Summed alarm circuitry monitors 

alarms from the above circuits and 
from an AFC alarm input. The summed 
alarm provides ground to light an external 
METER LED and dry contacts for office 
alarm equipment. 


2.03 A test and reset circuit is included 
for adjustment of the alarm levels of 
the various paths. 


PILOT ALARM 


2.04 The PILOT IN input is a baseband 

sample from the AFC unit. It is 
amplified by Q7 and sent to a narrow 
bandpass filter, composed of FB1, Q6, Y1, 
and C16, which selects the pilot frequency. 


FB1 prevents oscillation at Q6 and helps 
maintain a stable pilot level. The pilot 
signal is amplified by U3 and U1 and 
rectified by CR7 and CR6. The resultant de 
signal is compared in U2B with a fixed 
negative voltage determined by R9 and R27. 
Pilot degradation causes U2B to apply a 
positive signal to the PLT ALM output and 
to light the PLT indicator, DS1. Hysteresis 
is provided by R10. 


2.05 A pilot alarm is also generated if 

more than one pilot is on-line. This 
function is provided by beat detector C6, 
C10, CR11, and CR12. The low frequency 
beat envelope is demodulated by the beat 
detector and the resultant de voltage is 
applied to U2B which triggers a pilot alarm. 


2.06 The pilot alarm level is set by R3, 
which controls the input to U1. 


POWER OUT ALARM 


2.07 The POWER DET input is a negative 

de signal proportional to the 
transmitter RF output level. It is applied to 
one input of comparator U2A. The other 
input to U2A is a reference voltage, 
adjustable at R5. If the PWR DET voltage 
falls below a preset level, U2A sends a 
positive alarm signal to the LOW PWR ALM 
circuit. 


SUMMED ALARM 


2.08 The AFC ALARM IN signal and the 

outputs from the pilot and low power 
alarm circuits are OR-gated to the summary 
alarm circuit via diodes CR1, CR8, and 
CR9. 


2.09 A positive alarm signal out of the OR 

gate diodes will bias off switch Q4 
and release normally energized relay Kl. 
(Form A or form B contacts, determined by 
strap option X or Y, are provided for 
customer alarm equipment.) The alarm will 
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also bias Q5 on and send a summed alarm to 
the MTR LED and SUM ALM output pins. 
Loss of the -20V input will also de-energize 
relay K1. 

TEST 
2.10 A TEST switch on the unit faceplate 
is used to test and adjust the alarm 
levels of the pilot and low power alarm 
circuits. It also provides a ground signal to 
test the AFC alarm circuit. 

2.11 Depressing the switch decreases the 
pilot signal to Q7 and causes an 
alarm at U2B. Adjustment, if required, is 
accomplished at R3. 

2.12 Depressing the switch also changes 
the reference voltages to comparator 
U2A. This causes an alarm in the low power 


alarm circuit. 
required, at Rd. 


Adjustment is made, as 


+16 VOLTS SUPPLY 
2.13 Integrated circuit U5 and associated 
components operate as an oscillator 
which feeds a square-wave output to the 
base of Q8. This amplifier drives the bases 
of Q9 and Q10, which alternately charge and 
discharge C23. The output of C23 is 
rectified by CR19-CR20 and filtered by 
C24, C25, and L2. Unregulated +16 volts 
appears at the +16V OUT pin. The output 
voltage can be measured at test point TP1 
with the radio assembly meter. 


3. REFERENCE 


SD-100861 - Schematic Diagram 


Table A 


Technical Summary 


i 


Power Kequirements 
LED Indicators (red) 
Alarm Trigger Levels 


PLT INPUT 
PWR OUT 
AFC ALM 


Output Voltages 
Supply 
Alarm Logic 


Relay Contact 


10 VA or 0.250A maximum or 
100 Vde maximum (resistive) 


Mounting 


90 mA at -20V, nominal 
PLT, LOW PWR, and AFC 


9 dB below normal level or pilot beat signal 
3 dB decrease from normal RF level 
From AFC unit 


+16V, unregulated 


Normal: -17V or less (no load) 
Alarm: +0.8V to -1.5V (no load) 


For alarm contacts: 


Normally open: Strap X 
Normally closed: Strap Y 


Oecupies one shielded plug-in position in a 
baseband shelf. 


a 
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1. FUNCTION 


1.01 The Type 101275 Power Supply Assem- 

bly provides battery regulation, distri- 
bution, and fusing for an FL1-2 Microwave 
Radio System. 


2. CIRCUIT DESCRIPTION 


2.01 The -21 to -28V battery inputs, A and 

B, enter via TB1 and pass through 
separate fuses and switches to pin1 of 
regulator connectors Ji, J3, J5, and J7. The 


A battery also connects to pin 15 of J4 to 
provide power for a coaxial relay when a 
monitored hot standby system is equipped 
with coaxial RF switches. 


2.02 The regulator outputs appear on pin 3 

of Jil, J3, J5, and J7. The -20 volt 
regulator outputs are fused and distributed 
to J4 and J8. 


2.03 The -23 volt regulator outputs connect 
to pin 2 of J2 and J6. 


2.04 All fuse alarms are summed and drive 
a common fuse alarm LED, DS1. Iso- 

lated monitor jacks are provided on all 

regulator outputs. 

3. REFERENCE 


SD-101275 - Schematie Diagram 
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1. FUNCTION 


1.01 The Type 101282 Voltage Regulator 


provides -20 and -23 volt regulated - 


supplies for an FL1-2 microwave radio 
system. 


2. CIRCUIT DESCRIPTION 


2.01 A -21 to -28 volt source enters at 
pin 1 of Pl. Zener diode CR2 protects 


the regulator from voltage transients. Qi is 
a Darlington transistor connected as a 
series-pass regulator. A sample of the 
output voltage from divider CR3, R4, R5, 
and CR4 is fed back to Qi through Q2 and 
Q3 to maintain a constant output voltage. 
Output voltage is set by adjusting 
potentiometer R5. 


2.02 Q1 output connects to the regulator 

output at pin 3 of Pl. Another Zener 
diode, CRi, prevents the output from ex- 
ceeding 25 volts if the regulator should fail. 


3. REFERENCE 


SD-101282 - Schematic Diagram 
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TECHNICAL INFORMATION 
TYPE 15127-M3 4—WAY, 4—WIRE BRIDGE 
REFERENCE 
SD-15127-M3 — Schematic Diagram 
FUNCTION 
The Type 15127-M3 4-Way, 4-Wire Bridge interconnects four 4—wire circuits, providing HF bridging and 
branching facilities for radio basebands and multiplex equipment. 
TECHNICAL SUMMARY 
Transmission Loss (Input Leg to 
Non-associated Output Leg, 100 kHz ref.) 15.4 +0.3 dB 
| Isolation Loss (Input Leg to 
= cacnchiaeaks ina 86 dB minimum (300 Hz — 1.8 MHz) 
Bridge Only 
80 dB minimum (1.8 MHz — 3 MHz) 
Impedance 75 ohms 
Return Loss 
300 Hz 11 dB minimum 
1000 Hz 18 dB minimum 
4000 Hz to 2.4 MHz 20 dB minimum 
3 MHz 18 dB minimum 
Frequency Response 
300 Hz —1.0 dB 
1.0 kHz —0.25 dB 
4.0 kHz 0.00 to 0.15 dB 
100 kHz (ref.) 0.00 dB 
1.5 MHz —0.25 dB 
3.0 MHz —0.60 dB 
Input Level (300-channel loading) —15 dBm per-channel test tone 
—8 dBm0 data 
\ Loading (420 channels) 
——_ 


TI-15127-M3 


Operating Ambient Temperature Range —10 to +60 C 
(+14 to +140° F) 


Mounting Occupies 1 mounting space on standard 19—inch 
equipment rack and projects 5 inches from rack 
faces. (1—3/4" high, 9—1/2" deep) 


Weight 3 Ibs., 5 oz. 


CIRCUIT DESCRIPTION 


A. General 


The Type 15127-M3 4—Way, 4—Wire Bridge panel is equipped with impedance-matching transformers 
which allow the bridge to be used on 75-ohm lines. The bridge and transformers are mounted on a 
printed-circuit board, which is enclosed in an aluminum wrapper and cover that occupies one rack 
mounting space. Connections to external 75—ohm circuits are made to BNC jacks at the rear of the 
panel. 


B. 4—Way 4—Wire Bridge 


The 4—way 4—wire bridge is a passive network which interconnects four 4—wire circuits to provide HF 
bridging facilities. This type of operation requires fulfillment of three conditions: (1) each input leg 
must be connected to all non-associated output legs, (2) each input leg must be isolated from all other 
input legs, and (3)each input leg must be isolated from its associated output leg. 


All resistors in the bridge are of equal value and are matched sets. Also notice that there are phase 
reversals through the bridge, as shown by Note 3 on SD-15127-M3. 


1. Input Transmitted to Non-Associated Outputs 


A signal applied to LEG 1 IN passes through R23 and R24 to LEG 2 OUT, R19 and R20 to LEG 3 
OUT, and R13 and R16 to LEG 4 OUT. These circuit paths form a bridge with LEG 1 IN connected 
across two corners, and LEG 2, 3 or 4 OUT connected across the other two corners. The bridge 
configuration allows a signal at LEG 1 IN to appear at LEG 2, 3 or 4 OUT, after being attenuated 15 dB 
by the bridge loss and approximately 1 dB by the two transformers. Similar bridge circuits are formed 
between other input legs and their non-associated output legs, satisfying condition (1) above. 


2. Inputs Isolated 


A signal applied to LEG 1 IN follows two paths to LEG 2 IN. One path is through R19, R20, R21 and 
R22; the other path is through R13, R16, R14 and R15. These circuit paths are connected out of phase, 
providing a high degree of transmission loss from LEG 1 IN to LEG 2 IN. (Other balanced signal paths 
exist between LEG 1 IN and LEG 2 IN, but they are all connected out of phase.) Similar bridge circuits 
are formed between any input leg and all other input legs, satisfying condition (2) above. 


TH-15127-M3 


3. Input and Associated Output isolated 


A signal applied to LEG 1 IN follows two paths to LEG 1 OUT. One path is through R19, R20, R21, 
R22, R17 and R18; the other path is through R13, R16, R14, R15, R17 and R18. These circuit paths 
are connected out of phase as discussed above for ‘‘Inputs Isolated’’. Similar bridge circuits are formed 
between any input leg and its associated output leg, satisfying condition (3) above. 


MAINTENANCE 


All bridge components are factory selected in order to provide a high degree of bridge balance. 
Therefore, to maintain this balance, if any component needs to be replaced, return the unit to the 
factory for repair. 


FARINON ; TI-19379-M2-80907 
: Issue 1, May 1980 
TECHNICAL INFORMATION 


TYPE 19379-M2-80907 ORDER WIRE 


REF ERENCES 


SD-19379-M2-80907 - Schematic Diagram 
TI-19379-M2 - Technical Information 


GENERAL 


The Type 19379-M2-80907 Order Wire differs from the standard Type 19379-M2 Order Wire 
in that a new 2.1-kHz low-pass filter, FL3, replaces the old 2.1-kHz filter comprised of C20- 
C24, L3, and L4. The new filter has more stop band attenuation to prevent alarm tones from 
interfering with the order wire in a speech plus alarm system. 


In all other respects, the 19379-M2-80907 order wire is similar to the standard 19379-M2 
order wire and is described in TI-19379-Mz2. 
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TECHNICAL INFORMATION 


TYPE 19379-M2 ORDER WIRE 
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1. FUNCTION 


1.01 The Type 19379-M2 Order Wire unit 

provides transmit, receive, and auxil- 
iary channel access to the radio baseband. 
Equipment options include an auxiliary chan- 
nel bandpass filter, a line amplifier and 
matching card, a signaling card, and a -48 
Vde voltage regulator. 


yin CIRCUIT DESCRIPTION 
A. General 


2.01 A technical summary of the order wire 
unit is contained in Table A. Refer to 
Fig. 1 for a simplified block diagram of the 


B. Transmit Order Wire 


2.02 Voice frequency signals enter the unit 

at J8, HANDSET, and pass through 
limiter diodes CR1 and CR2 to a low pass 
filter composed of inductors L1 and L2 and 
capacitors C8 through C12. This filter 
suppresses signal components above 4 kHz. 
Extension handset signals enter the unit at 
J10 and are applied to the limiter and the 
- filter with the handset signals. The output of 
the filter is applied to amplifiers Q2 and Ql 
and leaves the unit at the low impedance 
TRANSMIT outputs J4 through J7. Signaling 
tone signals, if equipped, are applied at the 
input of Q2. 


2.03 Auxiliary input signals enter the unit at 
AUX INPUT, J10, and pass through 
optional bandpass filter FL1 to the input of 


amplifier Ql. A strapping arrangement 
allows local monitoring of the AUX INPUT 
signals. 


Cc. Receive Order Wire 


2.04 Order wire signals enter the unit at Jl 

through J3, RECEIVE, and are ampli- 
fied by IC's U1B and U1A. These amplifiers 
have an associated network to reduce their 
frequency response above 12 kHz. The 
output of the amplifiers, at U1A, is fed to 
an AUX OUT: output, to the optional sig- 
naling ecard, and to the order wire receive 
circuits. 


2.05 The order wire receive signal is ap- 

plied to a filter composed of capaci- 
tors C20 through C24 and inductors L3 and 
L4. The filter passes signals below 2.1 kHz 
to amplifier U2B. SPEAKER LEVEL poten- 
tiometer R42 sets the level of U2B's output 
which passes to HANDSET jack J9, the 
extension handset output on J10, and to 
speaker amplifier Q4. This amplifier oper- 
ates as a modified class A amplifier, with its 
bias current determined by the magnitude of 
the drive signal. Diodes CR3 and CR4 
rectify the output of Q4 and apply this 
signal to amplifier U2A. The output of U2A 
is applied to bias control Q3, which main- 
tains the operating point of Q4, while 
requiring low current when no signal is 


present. 


D. Line Amplifier and Matching Card 


2.06 Transmit signals from the J6 output of 


the order wire unit are applied to the 
eard at connector P1. The card input signal 
passes through XMT LEV potentiometer R31 
to push-pull amplifier Q2A and Q2B. The 
amplifier outputs are adjustable in impe- 
dance through option strapping to match the 
baseband impedance at connector J1l. 


2.07 Receive order wire signals from a 
baseband source enter the card at J11 
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and pass through amplifiers Q1A and Q1B. 
Option straps adjust the amplifier input impe- 
dance to match the baseband, and additional 
option straps set the amplifier receive level 
to a specific range. Potentiometer R1, RCV 
LEV, provides fine adjustment of the output 
signal level, which is applied to the order 
wire unit at J3. The output of the card can 
be monitored at test points TP1 and TP2. 


2.08 Voltage regulator Q3 receives -24 Vde 
from the order wire unit and provides a 
-18 Vde output for the card. 


E. Signaling Card 


2.09 The signaling card contains an oscilla- 

tor, a signaling tone receiver, and a side 
tone generator. The oscillator is activated by 
depressing SIGNALING switeh Sl, or by 
grounding the remote signaling input of J10. 
This turns on oscillator U2A through FET 
switch Q2. The signaling tone is passed 
through an RC filter composed of resistors 
R1 and R9 and capacitor Cl to the transmit 
order wire circuit. 


2.10 The signaling tone output of U2A is 

rectified by diodes CR1 and CR2 and is 
applied to comparator U1A through a time 
delay network composed of capacitor C5 and 
resistor R10. The time delay network delays 
side tone by an interval that allows the 
distant receiver to detect the signal. The 
output of U1A reverse biases diode CR3 to 
turn on side tone generator U2B, applying an 


re 


audible signal to the speaker and handset 
outputs. 


2.11 Receive signals from U1A of the order 

wire unit are applied to the signaling 
eard at the input of level control R34 and 
pass to signaling tone detector U1B. The 
sensitivity and frequency of the signaling 
tone detector are factory set. The output of 
U1B is rectified, amplified, and applied to 
relay driver Ql and to U1A. The relay 
driver operates relay K1 to provide Form C 
contact closure to external equipment. The 
output of U1A reverse biases CR3 and turns 
on the side tone generator. 


2.12 Regulator U4 receives a nominal 
-24 Vde from the order wire unit and 
produces -18 Vde for the signaling card. 


F. Input Voltages 


2.13 Supply voltages of -24 or--48 Vde 

enter the unit at terminal block TP1, 
NEG BATT, and are applied through fuse F1 
to a strapping arrangement. The -24V 
supply is returned to the unit through the 
strap; the -48V supply is passed through 
optional voltage regulator Q201 before being 
applied to the strap. The regulator will 


accept any voltage between -23 and. 


-56 Vde. 
3. REFERENCE 


SD-19379-M2 - Schematic Diagram 


Table A 


Technical Summary 


Input/Output Characteristics 


Frequency 300 Hz to 12 kHz 
Impedance 75 ohms, unbalanced 
Level _ -25 dBm 


Return Loss 
Input/Output Isolation 


Auxiliary Input/Output 
Characteristics 


Frequency Response 


26 dB, minimum, 300 Hz to 7.6 MHz 
35 dB, minimum, 300 Hz to 7.6 MHz 


w/o filter: 300 Hz to 1 kHz, -3, +0.5 dB (1 kHz 


ref); 1 kHz to 12 kHz, +0.5 dB (8 kHz ref). 
w/filter: 4.4 kHz to 6.9 kHz, +0.5 dB 
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Impedance 
Input Level 
Output Level 


Line Amplifier and Matching 
Card Characteristics 


Input/Output Frequency 
Impedance 


Transmit Input/Receive 
Output (toward 
Order Wire) 


Transmit Output/Receive 
Input (toward 
Baseband) 


Level 


Transmit Input/Receive 
Output (toward 
Order Wire) 


Transmit Output 
(toward Baseband) 


75 ohms, unbal 
150 ohms, bal 
600 ohms, bal 


Receive Input (from 
Baseband) 


75 ohms, unbal 
150 ohms, bal 
600 ohms, bal 


Signaling Card Characteristics 


Frequency 
Harmonics 

Receive Sensitivity 
Output Level 


Operating Ambient Temperature 
Range 


—— 


Power Requirements (at -24 Vde) 


Idle: w/o options 
w/signaling only 
2/line ampl only 

Maximum, all options 

Weight 


Mounting 


TI-19379-M2 


600 ohms, unbalanced 
0 dBm +1.0 dB (8 kHz ref) 
-10 dBm +1.0 (8 kHz ref) 


300 Hz to 12 kHz 


Connects to orderwire (high impedance) 


75 ohms, unbalanced, or 
150 or 600 ohms, balanced 


-25 dBm 


-9.5 to -35 dBm 
-9.5 to -35 dBm 
0 to -35 dBm 


0 to -47 dBm 
0 to -47 dBm 
+7 to -47 dBm 


1800 Hz or 2600 Hz 
-70 dBm0, or lower 
0 to -20 dBm0 
-6 to -16 dBm0 


0° to +50°C (+32° to +122°F) 


40 mA 
75 mA 
52 mA 
237 mA 


1.8 kg (4 lb), approximately 


Oceupies two spaces in a standard 483 mm (19- 
in) equipment rack. 
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PRE~EMPH OUTPUT PWR 
APPLICATION OPT. For ual INTO 752 AT KIT NUMBER 
. 100 KHz (dBm) 

{ oor | =15.5 099-000120-103 
bea 00 [300 eaiaeate 
pa ea oe 099-000420-103 
| oo | 300 | x 099-0003 00-103 
005 480 x 099-000480-103 
006 600 x —_ 099-000600-103 
007 600 x — 099-000600-103 
008 60 Y 6.8 56 089-000060-103 
[009 | x | 6.8 620 099-000060-103 
sont ss | o10 | x = — 099-000120-103 
sp-63217 on {oll | 120 | x — 099-000120-103 
oe 240 Y — 099=000240- 103 
NTERFACE = : — 099-0003 00-103 
‘Tom [seo | =18.9 x — t=+=4 099-000480-103 
4.915 | 600 ‘| x — | —] 099-000600-103 
a ore oS Se 

[ow | 60 | 97.3 [170 | -2a1 | vy | 6.8 | 620 099-000060-103 

; o18 | 60 | 1870 -18,6 x 620 099-000060-103 

erg hABES L019 | 20 | 53 _| 1006 -22.6 x 099-000120-103 
WITH SD-83227 [ o20 [ 120 | -18.6 x | —] 099-000120-103 
OINTERFACE a a 28.6 yr |—[—|] 099-000240-103 
|o22 | 300 =| 200 | 22 | was | -18.9 ~©=©6| x | — | 099-0003 00-103 
jos [ 480 | 200 [14.6 | 270 | -i8.9 =| x | 099-000480-103 
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FLAT BB 2660 kHz ; 
TOP BB FRE 
oe |: | t— | — | 


tase A [5] [6] 


* 200 WITH 480 CH LOADING 


1, 


FOR FLAT BB APPLICATIONS R36 AND R37 ARE OMITT=D AND 
R38 IS 2432 1% (61-002433-000), 


LOW FREQUENCY PILOT OUTPUT USED ON FM2000 OLP SYSTEMS 
WHEN PILOT FREQUENCY << 331 KHz, 


FOR OUTPUT POWER, SEE TABLE A, 
EQUIPMENT AND STRAPPING OPTIONS ARE PER TABLE A, 


UNLESS OTHERWISE SPECIFIED, DIODES ARE INGES4, 


E 
2N5109 
2N2219 8 
2N2905A 5 
EOMPONENT TYPE NUMBERS AND VALUES ARE THOSE NORMALLY 


PROVIDED. SUBSTITUTIONS OF EQUIVALENT TYPES OR DIFFERING 
VALUES THAT DO NOT DEGRADE PERFORMANCE MAY BE MADE AT THE 
TIME OF MANUFACTURE, 


Cc 
TRANSISTOR BASE CONFIGURATION:  2N4125 Ee 


UNLESS OTHERWISE STATED, ALL RESISTORS ARE 1/lw, 5%: 1% 
RESISTORS ARE 1/8W, CAPACITORS ARE IN MICROFARADS AND 
INDUCTORS ARE IN MICROHENRIES, 


x NOTES: 


SD- 83144 


LAST NUMBER USED 


R42, Lg CR2, 13, 
Q12, F 


NUMBERS OMITTED 
Ri2, C7 


FRACTIONAL DIMER 


VALUES WERE: R31— 


182, R25-100, R32- |. 
78.7, R35-311 .R34- |. 
82.5, R1-75, R4O, 
2, C20 & OPTS, 
on THRU O25 ADDED 
PC BD WAS ISS. 2 


TORTIONS 026 Bl) 
027 ADDED. ECN 6 


UNLEGS OTHERWISE SPECIFIED 
ALL DIMENSIONS ARE IN INCHES AND TOLERANCES ARE: 


2 PLACE DECIMAL® + 
3 PLACE DECIMALE 


MATERIAL: — 


4 
zh 


oy 


DENOTES PRINTED BOARD MARKING, 


DENOTES NOTES OR FACEPLATE 
MARKINGS , 


DENOTES PRINTED CIRCUIT BOARD 
TSSUE NUMBER, 


DENOTES TURRET LUG FOR WIRING 


OR STRAPPING PURPOSES, 


FINISH: — 


, PROCESS: ——— 


USED ON: SERIES EQPT 
[eer Wo [ore 


APP'VD. 


SCALE WON E 


XMTR BB AMPL CARD 21-82616-000 LN 


SD-83144 
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1% i] 
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p LEVEL! 
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25 é] 
(MO 
837. 4 
q fal 
C16 lig hae” 
68. | 1% 698, 1% 
25V | 
; 3 C1& 
OQ O 
fs} Os] 
R36 | 
‘on LSS 
R30 ro 
eo R34 S LEVEL} 
iW Sey wate 
c6 = - 
47 
+] 35v u 
18 


XMTR BB AMPL | 

wt | 
-30 

MON 48m 


@_| 


7s 


Qs 
FB3 2N5109 


RIS Ri4 + 
43K 200 er B6 


1) a2 
By/ duzis 
ch _j+ 

R3 2.2 

+ 15 35V 
c2 bd 

i Zee 

35V 


Xe), 


2N2905A 
ci 
22 RIG 
35V O51 


L. 


ves 


e- ee tee 


_SD-83144 | 
——_ 


Po corte] 
rz [es 


ie WERE 25EV. 
rte RoR 


(2A | 2 
as OFT -005 ECN4697 


007 OPT. ADDED. 
QEErUr PwR WAS TBL 
ECN 


an a, PILOT 
TPUT 


ISSUE NO. CROSS REFERENCE 


UPLERS OTHARWIES SPECIFIED 
ALL x besees se ARS Ih INCHES AND TOLERANCES ARE: 


= crt 
Goss | ANOULAR ormmnaiones 


Pe 
HOLES UNDER .280 DIA. cos" 


[veep ot: eu Se 


~ Fatnon 


XMTR BB AMPL 
_ §0-83144 - _‘([D} 


OPTIONS 016, O17, 116 & 117 ARE FOR FLAT BB AMPLIFICATION, RZ 
AND R34 ARE OMITTED AMD R31 S 1820 1% (61-081823-000), 


LEVEL ABJUST NOT AVAILABLE TO CUSTOMER OW FM RADIO 
APPLICATIONS, 


RELAY 1S SHOWN IN ENERGIZED (NORMAL POSITION), 
FOR INPUT LEVEL, SEE TABLE A, 


“EQUIPMENT OPTIONS & STRAPPING ARRANGEMENTS SEE 


TABLE A. 


UNLESS OTHERWISE SPECIFIED ALL DIODES ARE IN4&S4 


c 2n 2908 .£ 
2N 4125 8 2n 2219 - 
2N 3904 2N 5109 \o 

C 


TRANSISTOR BASE CONFIGURATION. E 


COMPONENT TYPE NUMBERS AND VALUcS ARE THOSE NORMALLY 
PROVIDED. SUBSTITUTIONS OF EQUIVALENT TYPES OR DIFFERING 
VALUES THAT DO NOT DEGRADE PERFORMANCE MAY BE MADE AT THE 


TIME OF MANUFACTURE. 


UNLESS OTHERWISE STATED, ALL RESISTORS ARE 1/4W, 5%, 
1% RESISTORS ARE 1/8W, CAPACITORS ARE IN MICROFARADS AND 
INDUCTORS ARE IN MICROHENRIES. 


Q4 
2N2219 


'NPUT LEVEL 
AT 100 KHz 
dBm 


OPTIONS 
WITH X STRAP | NO X STRAP. 
a 
002 
003 


as 


RADIO 
FL RADIO 
FL RADIO 
FL RADIO 
FL RADIO 
FL RADIO 
[Fm RADIO 
FM RADIO 
FM RADIO 
FM 
FM 
FM 
FM 
FM 
FM 
[Ss] Fu RADIO | 


SD-83147 |i 


ie —_—as — ——_ ee .-. sea seemed carn became’ eer toe ca . 
re] pick 0: 4 
ey eal Pe [noc [eo 


10€C3 WERE B5v. 
| L | (VP. e0R). 


fal 2 
ADDED cel 
ECn- 4/41 


[3] dd 


ADDED OPT OOS ECR 4698 


4 [8 xii37 
BB WAS, 118; RZ was 
OPT. 006 ANDED. 
ECN 5193. 


6/8 
Ae 5 


R2 WAS 1%, 
uaa ECN 


5643 
12/6 
[ams | 


OPTS, 907 THRU O15) 
& 107 THRU 11S & 
OTE 8 ADDED, KCH | 
5972. 


he *, Fol gms | 34 


PC BO WAS ISS. 2. 
MECH CHG). ECW 
202, : 


R45 R50 


R51 274K1% 
1.2K 


C6. WAS 3,3 oF. 
C16 WAS 4.7’ pF. 
FBI & Fae WERE AT! 
BASE OF 02 6 Q?. 
ECN 652T, 


OPTS. 016,017, 116 
& 117 ADDED. 


ao Sedo pe ws 
was iss. 5. com 


FBS & FBO ADDED, 
ECN 6821A, 


L3 ci KIT NUMBER 


98__| 534 | 099-000120-203 | @ | 
oe {099-000300-203 
29.9 | 169 | 099-0004202203 | DEVE ENre ISSUE NO. CROSS REFERENCE P 
Ho.1 | Ba 800828 nO) | UST no, USED sol 2 [s]+[s |< [7] efapol_| 
25,0 150 099~000480~-203 uF 
19,9 | 110 | 098-000600-203 | I otev | RST, C22. CRB, QI2, FBA bef ts [i [fs fs fo Pals fe] 
an as = eee | OR i 
181 1006 099~000060-2 03 MUTED ~~ | ——— 
181 {1006 | 099-000060-203 - Oud ———e——— arise cece O18 
i 


UNLESS OTHERWISE SPECIFIED ; 
ALL DIMEN@IONS ARK IM INCHES AND TOLERANCES ARE: rs 


ANGULAR DIMENGIONS + 1° 
HOLES UNDER .250 DIA, + .ooa” 


fe = | | R36, R37, CIB Frac TONAL DIMENBIONG & t/ee” 
98 | 534 | 099-000120-293 | van \ 36, R37, : =SSSESE 

98 | 538 | 099-000120-203 a eee 
9 5 | Sewer’ j OUT \_/ dBm | 


FINISH: 
50,9 | 287 | 099-000240-203 | | {_j |DENOTES PRINTED BOARD MARKING. f Process: 
40,7 | 243 | 099-000300-203 o—, Low near en 
ho.7 | 243 | o aa (Low | DENOTES NOTES OR FACEPLATE 
Me | MARKINGS . [ean ee [on WO ee] 


@) DENOTES TURRET LUG FOR WIRIN 

) " 
L@ | O—| OR STRAPPING PURPOSES. 
; REFERS TO CIRCUIT JUNCTION POINT. |; 
SYM DESCRIPTION +s 


LEGEND 


t ; ; 10-2 75 =e 
S0-84147 DENOTES PRINTED CIRCUIT BOARD yoo. 73 oo 
ISSUE NUMBER. . 


3.KS 27 


| CR2 
' L4 / HP2900 


CRE R38 
'NLU54 150 
1/2W 


| LIM DEMOD CARD 2I-82683-001 A 


me OCU 


6. THIS UNIT IS OPTION -001, 
[5] NORMAL OPERATION 1S WITH U-LINKS 2-3, 4-5, 6-7. 


B 8 8 
| Oo O & 
CASE 
2n5i79 2N5109 2N4125 
4%, TRANSISTOR BASE CONFIGURATION. 2N3933 2n22i9 
250/260 


13) NOT ASSIGNED, 


COMPCNENT TYSE NUMBERS AND VALUES ARE THOSE 
JORMALLY PEDN'DEO. SUBSTITUTIONS OF EQUIVALENT 
vPes oR D ERING VALUES THAT 00 NOT DEGRADE 


£5 OR 


PERFORMANCE MAY BE MADE AT THE TIME OF 
H MANUFACTUSE . 
tT. UNLESS OTH SPECIFIED. RESISTOR VALUES 


AKE IN OSS 25, T/4W, Te PESISTORS ARE 1/8W, 
ARKD CAPACITOR VALUES ARE IN MICRUFARADS, 


$D-83149-M2 


we 


Q2 
25€1260 


§ 56 Cus [: 
7.5K 47 b 


@) 


LIM DEMOD 
-~, DISC 


© zero 


t 
SD-63149-M2 | 


LAST NO. USED 


R57, L11, 08, CR6, C43 
TPY, F510, RT2 


NUMBERS OMITTED 
c3e 


| DENOTES NOTLS OR FACEPLATE 
Ci | -AsnKINSS. 


'SSYE NUMFER, 


+ — —- 


C2 STRAPPING PURPOSES 


DESCRIPTION 
‘ LECERO 


| DENOTES PRINTED CIRCUIT BOARS 


=o Ec DENCTCS TURRET LUG FOR WIRING 


TION POINT 


iSD-83149-Ma 
ee 
] CE aa eT oR Se 
- R16 § RIG RE} 
PLACED R74 (NOM 
67%), C73 WAS 35V 
Po BD WAS ISS, 1, 


coy et 


R£E ADOLD, C31 WAS) 
D1. C29 WAS 10- 
b0 oF. C27 WAS 

22 ae PC BD WAS 
1SS, 2, ECN 6188 


- 6/13 
16 
i a ECN 


PC BD WAS ISS, 
3, ECN 6506A, 


ISSUE NUMBER CROSS REFERENCE 
eee 
rah at i. 4 


UNI Dem CTR ER TIRE BRECIFIEE 
ALE DIMENRICNO S20 In INCHED AMO TOLERAHCED ARE: 
| amaulas comtmeromm 9° 
= | notes oxtan ae0 bls. 2 Boat 


i! | DENOTES PRINTELO B ! = 
is ED BOARD MARKING. fOr FL SERIES ESTE. 
[co os EL SERIES EGET 


ed IS ae 


m3 Sipe 


Fatinon 
LIM DEMOD 


sneer] oe J ener 


SD-83i49-M2 


re [esa 
ate 


- 


BF oj TEST t - 
yo: ow IN | | : 
: ‘ TEST _ (=) y 3 ne 
LL“ IN 7 7 | | _ 2K 
_: | | 
° R66 R67 R64 - j 
‘ —L cho 
{ |= aid : 82 335 Tos01 : Ts 
—_ : c39 
ai aa 
ch2 cht 0.01 | 
1 Nit Barat ore att | is 0.01 | | _L 
| LI} 2 - ‘f t cR aa | 
& DC ALM Poe { {t-—-9 Han 


io) 
w 
oo 
Pa 
on 


it 

an eee 
ee 
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t C36 crte \ « CRS 


IN756A <—wS®*'” _aoy IN7564 


» the 


A 


~5.2V 


r } 3. TRANSISTOR AND VCLTAGE REGULATOR BASE CONFIGURATIONS. 


_ [s] cris, 22, 23,24, R70, R72 NOT EQUIPPED ON 


2N3563, 2N3565 2N5109 2N5307 LM-3204-5.2 
3 c i THIS UNIT. 


2N3638, 2NK121 


i SB nite 7 
E c E 8 ' 3 3 
‘ E c 


2. COMPONENT TYPE NUMBERS AND VALUES ARE THOSE NORMALLY 
PROVIDED. SUBSTITUTIONS OF EQUIVALENT TYPES OR 
DIFFERING VALUES THAT DO NOT DEGRADE PERFORMANCE MAY 
BE MADE AT THE TIME OF MANUFACTURE. 


SEE TABLE 0. 


FOR ALARM CONTACTS NORMALLY OPEN: STRAP X (FURNISHED). 
FOR ALARM CONTACT NORMALLY CLOSED: STRAP Y. 


RELAY SHOWN ENERGIZED (NORMAL POSITION). 


SEE TABLE A FOR UNIT OPTIONS. 
SEE TABLES B ¢ C FOR COMPONENT VALUES. 


1. UNLESS OTHERWISE SPECIFIED, RESISTOR VALUES ARE IN 
OHMS + 5%, 1/4W, 1% RESISTORS ARE 1/8W, AND CAPACITOR 4 
VALUES ARE IN MICROFARADS. : 


NOTES: } , . _ SD-83150 


. UNLESS OTHERWISE SPECIFIED ALL DIODES ARE 1N4454, 


R3 


510, 1/2W 


BLT 


(ALM) (ALM) 


RS 
510,1/2W 


TK, 09 SIRAP WAS’ SD-83150 | | 
4-9, PC BD WAS IsS.[ REVISIONS | 


5. ECN 6, 


[issue] arenoven [care 
ea] ey ]R Ee be | 
he 5A 79 Tere a7 VERE N4454, 


YR 
R25 WAS 200, R22 
WAS 13K,ECN “7204. 


8 
| 13 | Boku PS 


52 WAS 2M; R26 WAS 4.7K; 
is WAS IK; C20 WAS lnF 


> 4073. 


aa 47K. R50 WAS 
66K, TITLE WAS "RCVR 
ALM (PROTECTED). ; 
TABLES AaB: PLT FREQ §. 
KIT N® WAS, 099-01975-208 a 

TABLES AaCNOISE SLOT @ 


-20V 


7 ry FREQ KIT N° WAS 099- 
44 stot cor test ony | 02500"003. 1ECN 4079, 


! 


! 
cCRI6 CRI7 1] ISSUE S27 ON BOARD 
WAS “I. t 
ari METER LED 


——- A REVR fab Fah 


RES WAS 150; R 10 WAS 470K Re 
CRISWAS MI, CRINWASIZ,CR P= 

R12 WAS 1S. DELETED Fron 
TABLE A ,OPT-O08 ; TABLE B 
PILOT KIT '099- 08800 - 504, 


15 


il 
2N3565 {| 
lel 


-| TABLE C, NOISE KIT 099~ 
09500-504, ADDED TO: 
TABLE A ¢ B, KITNQ-099-D3200 
~504; TABLE ASC, KITNO & ty 
0%- 64200 ~ 404, TABLET - 

C, KIT 099-02 500-404, C28 


: |__ SUM ALM 
ci CONTACT RCVR 


was 1500 9¢ C23 WAS 24098 
C24.WAS Zope, C25 WAS apf, fe 


15) 


thn Gee 39 


C2TWAS 12 pf, C28 WAS 200¢¢ Bay 
629 WAS 24.0 pF, C30 WAS 100; 
ECN-4700, 4700A 


| R 
3 SUM ALM com [EC 


hae i CONTACT RCVR rst. west is 
ten 


N- 5413 : ‘ee 


ali 

Vorena ©. [R26 WAS 47KQ,R27 ft 
WAS 2M. ECM 5549, af 

/ PLT ALM OUTPUT] 7 3 
gms (TO RCVR CONT WP 77 Tea a 
CR23 ADDED. PC BOP ft: 


SIS _./PLT/NODAN wAS 15S. 4. 
ALM | ECN 5755. 


15] / NoDAN ALM 
>!-o--/— OUTPUT. fro 
| RCVR cour) 


‘TCR20,CR21,R71 & 
OPTS, 001, 002, 
011 ADDED, R62 WAS 
11K, OPT, 00% PLT 
KIT WAS 75D , (G38 +t 
& L5 WERE 430 P 
15.6.) ECN 5937, 


| oms_|*5 


| 

| 

| 
~20v ” CR23 DELETED, 
al 1 


(ADDED IN, ERROR (+ - 
AT 18S, 8, ECN{t 


© 


LAST NO. USED = 


ee «i "R72, Chl, CRIM, Qi7, is 
DS3, KI, Y1, TP2 


Ta NUMBER CROSS TkEE 


‘Tsp 8 E AE ar By 
Ti < aha s i 


NUMBERS NOT USED 


UNLESS OTHERWISE SPECIFIED 
ALL DIMENGIONS ARE IN INCHES AND TCLERANCES ARE: 


[gp PLACE ONCIMAL@.. 2 O75" | ANGULAR DIMENBIONS 1° 


‘CE DECIM: + oon" 
FRACTIONAL DIMENSIONG + 1/G4"_| MOLES UNDER .250 DIA. + 002" 


DENOTES PRINTED BOARD MARKING. 


DENOTES NOTES OR FACEPLATE 
MARKINGS . 


NE [See ae | 
DENOTES PRINTED CIRCUIT BOARD Seis beeen — lee 
ISSUE NUMBER. 
DENOTES TURRET LUG FOR WIRING Farinon 
OR STRAPPING PURPOSES. RCVR ALM 

=i REFERS TO CIRCUIT JUNCTION POINT. (LOG NOISE VOLT) 


DESCRIPTION 2 
LEGEND : 


seDON: FL SERIES EQPT, 


—— 


TABLE A 

ae PILOT rr NOISE SLOT 

SEE TABLE 6 SEE TABLE C 
— » 
KIT . | KIT | | PILOT F 
FREQ KHz NUMBER FREQ Mhz NUMBER | «IT NUM 

95-00607- 99-01100- 
a Vd 


ee 
2.5 | 99-02500- 


xl 
99-02500- 
coc 4Ou 
. 99-04300- 
43 Be 


99-01499- 
504 
99-01975- 
504 


99-03200- 
____503. iy 


099-0149$-5¢ 


9-00331- 99-01100- 
B88 be FID lete' 


NOISE SLOT © 
KIT NUMB 
099-02500~! 
|  099-04300-5 
099-011 00-+ 
(cena 
TABLE D a? 
ALARM DELAY OPTION ————— 
|___usace__—_i|_ Au etary nsraapr @ a 
STANDARD (FURNISHED)| ~20 SEC [ _ @ INSTALLED 


LOOP SWITCH SYSTEMS 
& OTHER SPECIAL @) REMOVED 
APPLICATIONS . 


SD-83150 


SD-83150| 


See SHEET | 
2[ ac FR 


SEE SHT.4 
} 


FREQ | is Yi isl | Es 
SOh. | - i « 975 1k : 
S04 | 197 L_+82 1975 | 4 f AS Sie 
| | 6 : 
i 


uw 
i) 
a 
3 
~ 
us 
a | w@) @ 
w 
N 
oO 
3 
+ 
x i 


& 

ve) 

Ya) 
z 


i 
FEE 


ela 
= 
mt) 

w 
ae 
js 

wu 


SEE SHEET]. | 


= 


| 
w 
+N 


Ze 
ny lun 
wh 

Se 


, 78 
FRE FREQ C22 Li 7-17) 
ER oe MHz pf | uH 78 
| (C4 12/20 | 
-404 2.5 |—— 9.6 es 
-L4Ok 1 ig — 1 9-6 
Hoh | 1) — | 14,2 
| 
ST t 
a - 
| 
: | 


UNLE®S OTHERWISE SPECIFIED 
ALL DIMENGIONS ARE IN INCHES AND TOLERANCES ARG: 


R PLACE DECIMAL® = = OB 
SPLACK DECIMALS + COB 
FRACTIONAL DIMENSIONG + 1/ 


ANGULAR DIMENSIONS + 1° 
HOLES UNDER .280 DIA. + .cOR” 


Popeaers 


M-.TERIAL: 
FINISH: 
PROCESS: 


usEDON: FL SERIES EQPT_ 
Ei Cee oe 


mre ee sen cere 


Farinon 


RCVR ALM 
(LOG NOISE VOLT) 


SHEET @ OF 2 SHEETS BS 


SD-83150 


RELAY 


; ae ee 
- STATUS -“ ¢. 
ae aa 
| 4 | R29 pao 
PLT ALM 
RCVR A meh W“FeR33 YCR32 
i |"t F _ -19V 
| | "ATS R4O m_= 
= R23 
| | a 249K = 
| [ase r 200K © Qs 
| ‘ | 750K : [6 ! CD4025BE 
ae —- oo << aA eg & R24 ©) ‘L) qB 
w | | Meo! oe 0) 
QA NO - dose 
| | 5 
NODAN | 8 | cRIO 15V 
Aun = we 
CRO RS 
—— P+ WAX! 
| | | 51K 
| | CRB 
|, | 
NOISE 3 
a eee CR7 
: es | | . R4 
51K 
i | R37 
eB Ra0 sak A -18V 
RELAY 12 ele as -19V Qk 
alll | | CPt a ¢D4025BE hess 
| O < 
Var lel ts “~45V @ | gue 
—V Nokw PLT ALM — KEW = J 
| | 5. eye R30 oO) fp 
|, x | ; =" 3h -18V 
NODAN. __ R2 
ALM as se: RS TCR ee i 
B | | R3 
= ANAK -1 SY 
| | -15V Ai 
| | cn & 
“oo lel las | | 
‘ 15 5.1 Q@ 
SETA _ . ® : 
ON RCVR Bit 'y CR4B |CR47 C2 " e ) 
Tr 9.1 as oo 
} | 1 | Lo 35v CD4OO1BE 
GND — — el, tev - 15V 
CRs i, ia - 
| ing65B 4 7 Ay 
F 
a = ~o- <¢——— l- 
-20V | 
AUX : 10 
---oO 
KET 6 | al t 1N4002 
ON RCVR Tre = ‘Yerug f 3 aa ~ 
5.1K 
| 1 B53 38V aS [teas 3 
: . : 
| | -1syv Suivscee 1SV 208 & 
| | : 
l R47 
17| "5.1K 
RESET . 
RCVR a vain 
+ 0.1 
| = 35V 


-1SV 


REVR CONT CARD ___2i-e2626-001 = /\ 
- SE ee oe. ne eee ee ee 
COMPONENT TYPE NUMBERS AND VALUES ATE THOSE 
NORMALLY PROVIDED, SUBSTITUTIONS CF EQUIVALENT ewe a 8, TH 
TYPES OR DIFFERING VALUES THAT DO NCv DEGRADE 7. RE 
PERFORMANCE MAY SE MADE AT Ti ME OF MANUFACTURE, - 

: ss ae E or [EJ FcR ALARM CONTACTS NORMALLY OPEN: [6] Fe 
UNLESS OTHERWISE SPECIF ED, ALL KFS STORS ARE STRAP x (FURNISHED), as RC 
AN OHMS, 1/4W, #54 CAPACITORS ARE IN MICRO 4: TRANSISTOR BASE CONFiGR41 iCNS 2N3906 2N3638 FOR ALARM CONTACTS NORMALLY CLOSED: SE 
FARADS , i LENS: STRAP Y, ef 

3. UNLESS OTHERWISE SPECIFIED DIODES ARE IN44S4, . 
NOTES. SD-83160 
oss = ie, = 2 a. sea o ss - 


a Ge wks es ea SD-83160 
| © 
RCVR CONT 
| F 
| | come O 
cone O 
i HOTE € WAS‘ FOR 
re COMBINING SSE STR 
alZPLacks ), FOR 
RESET oO OPTIMAL SELECTION 
AUTO LEAVE STRAP Q 
aon | 8 ow oUT. (2 PLACES 
Est@ . 
x TESTA i: E 
eo QIE QS WERE CTHOOIAE. 
CO4OOBE , Ia GS WERE CDIOUAE, 
B (yi > 
} a> @ RT $D-83160 
: B A X6Y REF, 
) og 9.1K REVERSED. 
De we (ERROR), 
if -15V _ 88 RELAY 5777. 
1 (2) 


3 ON TEST A 
AUTO! 


S2A 


BON TEST A | 
ip =oed 

AUTO a aia 

AON TEST B | 


Q? 
Ge 283906 RIT 
1.8K 19 BB RELAY 
> -O- DRIVE B 
R12 


o) 
= 

©) 
oy 


ISSUE NO. CROSS REFERENCE, 


| sort TT TTT TT 
| mh aueen 


DENOTES PRINTED BOARD 
MARKING. 


1 1 
1 4 
be od, 


DENOTES NOTES OR FACE- 
PLATE MARKINGS. 


DENOTES PRINTED CIR- 
CUIT BOARD ISSUE NUM 
NUMBER. 


aa 


R1iS CR21 


DENOTES TURRET LUG FOR 
—~o- WIRING OR STRAPPING 
ALM ; PURPOSES. 


CR20 | 


REFERS TO CIRCUIT 
JUNCTION POINT. 


SYM DESCRIPTION 


LEGEND 


[BON TEST Al 1X tee Ra hoe LOCK ALM : Uniaes OTHERWISE SPECIFIED 
ia i> ~o- —— “ ALL DIMENSIONS ARE IN INCHES AND TOLENANCES ARG) 
= CONTACT 
AUTO} _ | L | RCVR Eriace pecimace 0187 | ANGULAR DIMENSIONS = 1° 
xs ? HOLES UNDER 290 DIA. + .COR® 
M @ P m PLES a beurre 3 
MATERIAL: 
A OM TEST B e FINISH: 


PROCESS: 
USED ON: <4 SER T FOP 


mee ere 0 eet | emer ee ‘ care. «| Omawn mY 2 oy reve 


THIS UNIT 1S OPTION -OO1. $ LAST NO. USED Farinon 

RELAY SHOWN DE-ENERGIZED (NORMAL CONDITION). R49, C6, CRS2, $2 el 

2 COMBINING USE (SEPARATE RCVR ANTENNAS OR 3 dB 

R HYSRID) STRAP Q IN TWO PLACES, FOR OPTIMAL ere RCVR CONT 4 
FECTION, LSE (13 dB NCMINAL RCVR COUPLER) LEAVE NUMBERS OMITTED: : 


CR24, CR25, CR42. SD-83160 : 


eet ep gee rt gp en i an ge ne tin yee thames Ain AA ates | a nen ca anne mt 


an mag  g ae  e  g Sagy 


5 onesameee: pmictatene 


oa 


NOTES: 


EQUIPMENT OPTIONS ARE PER TABLE A, 


C4 AND CS ARE A SPECIAL PAIR OF 
CAPAC! TORS MATCHED TO WITHIN 
QO.1 pf. DO NOT INSTALL UNLESS 
MATCHED. 


TERMINAL PROVIDED FOR INTERNAL 
TEST PURPOSES ONLY. 


COMPONENT TYPE NUMZEPS AND VALUES 
AR SE NORMALLY PROVIDED. 

TIONS OF EQUIVALENT TYPES 
c FING VALUES THAT DO NOT 
DEGRADE PERFORMANCE MAY +E MADE AT 
THE TIME OF MANUFACTURE. 


UNLESS OTHERWISE STATED ALL RESISTORS 
ARE IN OHMS 1/4W + 2%, CAPACITORS ARE 
tN PiCO FARADS AND INDUCTORS ARE IN 
MICROMENRYS. 


| IF FILTER EQL CARD 021-82613 


SD-83167 


cHAN cP 
FL1-6/7 | 30074207480 
Ss (600 W/REDUCED DEV. ) 


sf 300/480 
002 | FLI-2 | (600 w/REDUCED DEV.) 


IF FILTER EQL 


»O 


S$0-83167 


@® |. 


REVISIONS 


ceili 


480 & 600 ADDED 
TO TABLE A, 
ECN 5778, 


OPT. 002 ADDED, 
ECN 6271, 


So TH 


16 | 36 | 160 021-82613-002 


ISSUE NO. CROSS REFERENCE 


LAST NO's USED 


UNLESS OTHERWICE BrECIFIED 
ALL DIMENG@IONS ARE IN INCHES AND TOLERANCES Ama) 

RPIACE DECIMALS ot 0187 an one ° 

3 PACE DECIMALS + — cons | AMOULAR Dimenen By 

FRACTIONAL DIMENBIONS + 1/64" | NOLES UNDER 280 DFA. x .OOR' 


MATERIAL: 


RB, 16, C11 


DENOTES PRINTED BOARD MARKING. 


USED ON: 4x 6 FAI SEP ES OFA 7 
DENOTES NOTES OR FACEPLATE 


MARKINGS [aoe [oon es ee Ep] 


el ee 
Eat hele en 
SD-83167 


LEGEND \ 


FINISM: 
PROCESS: ~~ 


ier ea cape - Peeeeecee OF 


Lieven AOA cmwemantsielareta ts 


* 
e 
? 


NOTES: SD-83217 


BB INTERFACE 


XMTR INTERFACE 


FROM PLT OSC — 4 4~ “Yt adap een Nom cacti 
RI 2 
75 R3 
| 15.8K 
= afi | 
R21 | 
2.87K 
TEST INPUT _ 7 > : [ 
XMTR A aon m WI at, 7 
R20 ZR3l 
78.7 < 402 
j = 


——— <nnnmms 
op 
Na 
a 
=D 
nu 


oe ae 
ES ee 

be cscs 
if 


oe 2.8K 
| 78.7 
L2 
sail Rib : gue 4 
2.8K 
| | R19 
| | 
== Ar — 
TT is) XMTR BB 
| #57, "INTERFACE CARD | 
| 21-82632-001 


TEST 
-25dBm 
TEST (NPUT —y54.2 ~ 
XMTR B +t. 
Ly 


INPUT FROM = __ gy W2 
RCVR BB AMPL A tt 
+ < 


75 OHM TERMINATION MUST BE PROVIDED FOR ? , 
-35dBm INPUT IF NOT USED AS AN INPUT. R27 
237 R28 

{SOLATION BETWEEN TWO -25dBm BB OUTPUTS 113 
1S 52dB TO 2,.5MHz; 47dB TO SMHz. 
ISOLATION BETWEEN TWO -25dBm BB !NPUTS | = 
1S 48dB UP TO 5MHz. 
ALL RCVR OUTPUT IMPEDANCES ARE 75 OHMS | 
UNBALANCED. H 

AANA; 


=~ W3 
INPUT FROM _ 4, 
ALL XMTR INPUT IMPEDANCES ARE 75 OHMS RCVR BB AMPL B = 
UNBALANCED. 
a oe 


COMPONENT TYPE NUMBERS AND VALUES THOSE 
NORMALLY PROVIDED. SUBSTITUTIONS OF 
EQUIVALENT TYPES OR DIFFERING VALUES THAT 
DO NOT DEGRADE PERFORMANCE MAY BE MADE AT 
THE TIME OF MANUFACTURE. 


UNLESS OTHERWISE SPECIFIED, RESISTOR VALUES 
ARE IN OHMS, 1% 1/8W. 


PLT IN -25gBm i -35 dim -25dBe -25c8en . % ee , i “158m -25g8m -gBm -30dm SD-83217 
a het Ga So OOO OG @ 2 GWaOu.. © —e 


2 LS 
dB TEST IN TEST NORMAL {143 NORMAL TEST TEST IN LINK FROM J3 1 __s MON LINK FROM J3 
BG ley al : 8B 2 IN 3 Sat nee _! BB 2 OUT 3 plied 
BB INTERFACE LINK TO Ji BS AMPL LINK TO Ji 86 AMPL LELETED RI ¢ Te, 
| |__s0-832i7 XMTR A QR NH XMTR B RCVRA 4. RCVR B ee eee 
| ¢ ag / 
2 tc ace Zi 
VOTE 6? 52dB WAS 
-52db, ¢7dB WAS -47/8 
NOTE 5. 98dB WA 
| TEST | ~#8AB , DELETED MOTE 8 
L NK 21. 
TO J} 22 
BE AMPL 
< = Oe 4 TEST OUTPUT 
\ ; fi 
Jana \ 
es ys 
| re op 
i TO XMTR BB AMPL A (HIGH IMP) 
NORMAL i 
LINK ue ee 
TO J1 * 
B83 AMPL 
—— t-} NORMAL OUTPUT 
| NORMAL 
LINK 
TO Jl 
ist) AMPL 
= NORMAL OUTPUT 
| -(p- — TO XMTR BB AMPL B (HIGH IMP) 
> 
TEST sf 
LINK P 
TO Ji 
BB AMPL 
Ce TEST OUTPUT 
. ia 
_— 


-15dBm 
33 OUT4 _ 


RCVR BB OUTPUT 


et LAST_NO_USED 
a a aa 
<4 L2, R32, WS, Cl TT_NOT REQUIRED 
UNLESS OTHERWIGCE SPECIFIED 
NUMBERS OMITTED ALL DIMENSIONS ARE IN INCHES AND TOLERANCES ARE: 


R4,R7,RB RI 


“3048; 77 : 
ON DENOTES PRINTED BOARD MARKING. Ea eaeaanerecraes 
Pao USED ON: FLL =] OT 
MON OUTPUT DENOTES NOTES OR FACEPLATE 
ol MARKINGS. Sy 


OQ DENOTES TURRET LUG FOR WIRING " 
—e—/| REFERS TO CIRCUIT JUNCTION POINT. -(PROT) 
<s 
Rs ee 
= SD-832I7 D 


V 


[4] 
[=] 


PI 
DETAIL A 


i) 
MALE GUIDE PIN| (BCG 


Yo EE) 
yo 


AO 
PI 
DETAIL B 
[1 
GND "— — -o ~ 
14 | 
l,, 
RCVA'B - “ey 
[,3| 
ReVR'A ~~ (ey 
[2 
& ——|-0-F¢ 
& 
-20V oh 
XMTR | Vv | 
B ~-[b 
uU 
A-—-— lol 
SUM ALM 4 | c | 
XMTR " 
Bi == wt fi 
lel. 
A ——-oO = 
SUM ALM | E | 
RCVR 7 
os -E <<“ 
ay = 14. 


[B]° STRAPPING OPTIONS PER TABLE C, 
[4] Pi_ts NUMBERED 1-15 (SEE DETAIL A) FOR 


OPTION OO1, Pi IS LETTERED A-V (SEE DETAIL B) 
FOR OPTION 002, 


SEE TABLE B FOR COLOR OF WIRES 
CONNECTED TO PI, 
EQUIPMENT OPTIONS ARE PER TABLE A, 


2. COMPONENT TYPE NUMBERS AND VALUES ARE THOSE 
NORMALLY PROVIDED. SUBSTITUTIONS OF EQUIVALENT 
TYPES OR DIFFERING VALUES THAT DO NOT DEGRADE 
PERFORMANCE MAY BE MADE AT TIME OF MANUFACTURE. 


UNLESS OTHERWISE SPECIFIED, ALL RESISTORS ARE 
IN OHMS, 1/4W, +52%. 


‘NOTES: 


IN4454 


IN4454 


l= 


ALARM 


100uA 


WH-YEL 


# | 


[METER STRAPPING cas 


CALIBRATE 
OSC-MOD W 
FROM POWE 

AFTER HA\ 
VOLTAGE ¥ 


0 
Ou 


CAL 
MTR XMTi 


O 


A 
PWR 


sD- 


SD-83218- 


TABLE C 
APPLICATION | A AGC | B AGC B PWR OUT 
DM, c H 5 
. FLI-6 A E P P 
7 B F R 
FLI-2 is ! u 
i 
wie __ PWR OUT 
ee XMTR B 
‘ 
: | e | PWR OUT ; 
=F ea. a ee — ~  XMTR A , 
EK Pp 10k LJ 
6 CALIBRATE 
XMTR A PWR 


o~= 


a 
Z 
A 


oo — Oo 
= | 
7 TABLE A [a] 
= Soe R10 | | 


CRS 
NOT EQUIPPED 


INS4ESY 


TABLE B [4] 


OPTION OO} OPTION 002 


SRD OZ!- 101397- CO} 


A 


WIRE PI WIRE 
ie tage COLOR COLOR f 
1 BK A SKLD 
2 BR B WH-BK 
3 OR e WH-R 
SUPPLY ONLY & 4 D BK 
AVING SET THIS 5 es E CNTR COND 
WITH A DIGITAL 
LTMETER e Yel E 
F GN K 5 
4 7 ; LAST No. USED Ti NOT REQUIRED 
AL IBRATE K RIO, CRS, TP2 "  UMiaNe THEW onineeeIri ' 
TR XMTR L i ALL DIMENSIONS ARE iN INCHES AND TOLERANCES ARG: 
‘2 PLACE DECIMaL@ F O16 i. 
>o GO : = Eooenettad aie [secon 
, B MATERIAL: eee we 
‘R PWR _ of FINISH: 
| DENOTES PRINTED BOARD MARKINGS. PROCESS: 
R TES NOTES OR FACEPLATE pace cn 
casein | : 1] | gergreganeres 08 raceeu 
T 
DENOTES PRINTED CIRCUIT BOARD 
U ISSUE NUMBER. 
v 


On STRatine Funmasege "INIME 
Ee METER PANEL 

ee 2) as 
Me END se 


(EG SD-83218-M2 [Dp] 


5.5-18pf 
C12 
R18 . cK 


10K 
R16 R17 [5] 


- =e 
PLT ALM | | tes [5] 2.4K 
LOGIC 7K C17 
0.01 
& -19V CR7 CR3 | 
| sl <@ 
| R26 > *. 
47K N5138 
|22| 5 © 
22 -19V gy "s 
a @ 2 | 
c2 
aii sy ot ees 
CR2 ) 
nl ved = (Bo 
1 TP R13 | @ ® RI 
BL Sat, eC i ) @ - Ve 
| | ic 58 (GN) 62k a ES me vs Peeooees 1.8K 
18K IN752A 6.8 0.01 
| | | -5.6V +] 35V (pe 
-19V = 
: R12 
li % 
9 CR4 ' = 
-20¥ — © <1 -19V — 
Pay 1N4002 
/ 
CRS 
-Z0¥ Jol Ls # ee 


| 1N4002 10 2 


FOR STRAPPING ARRANGEMENTS SEE TABLE B. 


EQUIPMENT OPTIONS ARE PER TABLE A. 


2. 


OPTION 


7 aE 


2N5138 2N3904 
TRANS!STDOR SASE CONF {GURATIONS: (i 
UNLESS OTSERWISE SPECIFIED DIODES ARE 
INSSS4&- taste B [6] 
COMPONENT TYPE NUMBERS AND VALUES ARE ort. APPLICATION 
TH MALLY PROVIDED. SUBSTITUTIONS | PREVIOUS RCVR PLT ALM KEYS PLT OSC ON (FOR RPTR 
e T TYPES OR DIFFERING VALUES X WITH THRU PLT), OR, FOR USE WITH CONFINUITY PLT 
THAT O DEGRADE PERFORMANCE MAY BE SWITCH PANEL SD-83298, OR, LCC? SYSTEMS EQUIPPED 
AT TIME OF MANUFACTURE 2} ETH BB INTERFACE AND LOOP SWITCH S$D-83226, 
2 cae PLT ALWAYS ON (FOR TERM AND FOR RPTR-WITHOUT THRU 
RWISE SPECIFIED, ALL RES!STORS y | ieee) 
TAM Get. CAPACITORS BRE PLT). OR, TEST MODE FOR RPTR WITH THRU. PILOT, 


DS AND INDUCTORS ARE IN 


Sead AO 


“PL WAS (BL). 
DRAFTING ERROK 


i oe 
OPTS 001 THRU 004 & 
O11 ADDED. ECN 5753 


ya 
iy 


ray B ciantr te] 
EN ray B ciantr te] 


nan 


OPTION -005 COM- 

PONENT VALUES ADDED, 
(KIT #099-004715~ 
102). ECN 6184, 


| ! A : ra eA 
| 
| 
L 


OPTION -005 CHGS: 
ADD CB, & C9 ~12pFy 
C12 WAS 43 pFy L2 
WAS 10 wH; R16 WAS 
1K OHM, ECN 63)4, 


C7 WAS 6.8, ECN 
6831, 


[5] wud _[*93 | 


€ +4 — out 
es aad 
< ma 
| 5 
ree ae 
re ae 
| ni -20.250" the 
a 
ef+ — MON | 
ee j 4. 
4 _¥o er 5 


47 
+] 35v 


ISSUE NO. CROSS REFERENCE 


LAST NO. USED 


R26, 5, (1ERF, U2, -C#7, "1, TRI 
NUMBERS OMITTED UNLESS OTHERWISE SPECIFIED 


ALL DIMENSIONS ARE IM INCHES AND TOLERANCES ARE: 


ANGULAR DIMENSIONS + 1° 
HOLEB UNDER .290 DIA 00a” 


MATERIAL: 


09$-900607-102 


099-991499-102 BENOTES PRINTED BOARD MARKING. FINISH: 
O89 001315- 102 DENOTES NOTES OR FACEPLATE usep on FH. FL, FNZ000 
999-903200-102 MARKINGS. 


099-004715-102 DENOTES PRINTED CIRCUIT BOARD 


ISSUE NUMBER. 


DENOTES TURRET LUG FOR WIRING 
OR STRAFPING PURPOSES. 


099-008500-102 
099-009023-102 


099-000331-102 


——_ 


REFERS ?0 CIRCUIT JUNCTION POINT. 


DESCRIPTION | sure / oF /sners [o~s] 


oe J SD-83268 


s a 


iy 


sons ate 


GND 22 


EXTERNAL = 
CONTROL R24 
B ON N 
Ci 
T .01 
14 
SUM ALM 
XMTR A & We 
68K 
Ril 
39k 
RB 
22K 
cR3 
IN4454 
3 
SUM ALM 
XMTR B & RS 
638k 
R6 
Vy es) 
EXTERNAL 
CONTROL R25 
A ON ne 


3 
-20V 
XMTR A us ze -20V A 
oe c3 
68 
i 
ite) 
-20V 
XMTR B -20V8 


STRAEPING OPTIONS ARE PER TABLE A.° 


A\MPONENT TYPE-NUMBERS AND VALUES ARE THOSE NORMALLY 
ROVIDED. SUBSTITUTIONS OF EQUIVALENT TYPES OR DIFFERING 
VALUES THAT DO NOT DEGRADE PERFORMANCE MAY BE HOE AT 
THE TIME OF MANUFACTURE. 


: 1, UNLESS OTHERWISE SPECIFIED, RESISTOR VALUES ARE IN 
OHMS £5%, 1/4W; 1% RESISTORS ARE 1/8W, AND CAPACITOR 
VALUES ARE IN MICROFARADS. 


. . NOTES: 


RIS Ri6 
ISK 410K 


68K -Z0VA 


R} 
100K 
CRI ae. DSt 4 
~Z20VA >—l¢ RAK “te: 
IN4454 2K (GN) 
VZ2w 
AIN 
SERVIC 
Q\ 
— 2N6035 
INTSZA 
S.6V 


A ON B ON 
TEST B TESTA 
SIA 


Ri4 
ISK 
CRE crs 
te >t 
IN4454 IN445 


Jf 


MAN 
CONT 


Ri2 
100K 


-20VA 


sic 


MHSB CONTROL (RELAY SWITCH) CARD O2\- 82696 


SD-8420I 


RELAY DRIVE 


MTR LED 


5 P 


04 COM 


LOCK ALARM 


" _ al 


taste A [3] 


APPLICATION 
. XMTR PREFERRED 
| XMTR PREFERRED 


SD-84201 
aeeret 
PT Tom) 133 


Q2 WAS MPSA66, ECN 
6882, 


CR] ADDED, PC BD 
WAS ISS. 1, ECN 
6985. 


BWA: 


LAST WOMBERS USED 
Ul, O25 Si, DS3, CRB,° 
ch, R27 i 


UNLESS OYHERWISE SPECIFIED 
ALL DIMENSIONS ARE IN INCHES AND TOLERANCES ARE: 


2 PLACE DECIMALS) + ANGULAR DIMENSIONS + 1° * 


3 PLACE DECIMALS = 
FRACTIONAL DIMENSIONG + 1/e4” | MOLES UNDER .250 DIA. + .con’ 


ISSUE NUMBER CROSS REFERENCE} 
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DENOTES PRINTED BOARD MARKING. 


MATERIAL: 
FINISH: 
PROCESS:- 
usepon: FLI-2 


DENOTES NOTES OR FACEPLATE 
MARKINGS. 
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DENOTES PRINTED CIRCUIT BOARD : 
Z\ | issue NUMBER. Farinon 
DENOTES TURRET LUG FOR WIRING 
—©-—| oR STRAPPING PURPOSES. MHSB CONTROL 
—e—| REFERS TO CIRCUIT JUNCTION POINT. (RELAY SWITCH) 
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TRANSISTOR BASE CONFIGURATION. 2NS179 2N2905 


JMPONENT TYPE NUMBERS AND VALUES ARE THOSE NORMALLY 
MOVIDED. SLSSTITUTIONS OF EQUIVALENT TYPES OR 
DIFFERING VALLES THAT 00 NOT DEGRADE PERFORMANCE 
MAY BE MADE £7 THE TIME OF MANUFACTURE. 


1. UNLESS OTHER®iSE STATED, ALL RESISTORS ARE IN OHMS 6. HPA 3080 DIODES MAY BE MARKED WITH ALTERNATE SYMBOLS, 
1/ld ¢ SX, CAPACITORS ARE IN MICROFARADS AND INDUCTORS 
ie a niece 5 FACTORY SELECT NOM, VALUE R66 4709, C22-6 pF, 
Wares: [4] SEE TABLE A. 
OTES: SD-84202 
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S1, C54, R103, FBS ALA Dremnenncere ANE IN INCHED A500 TOURDANEED Ane, 


ANGULAR BttTmcem i 1° 
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CONMECTORIZED, AT Pz 

(wi NOT EQAD, TBI EQeo 

AS SPARES 
| 002 | WIREWRAP, AT TBI } 


CCNNECTORIZED, AY P2 
(wi NOT EQPD, TBI EQPD 
AS SPARE} 


[ 008 | WIREWRAP, AT Tei 4 


12 BHC SLKHO CONN 
Z FILTERS 
2 ALARM EXTENDERS 


32 BNC BLKHD CORR 
& FILTERS 


Jik, NOT EOPD,) 


wor USED IN FLI~2 SYSTEM, 


SEE TABLE C FOR OPTIONAL RADIO ALARM CONNECTIONS AVAIL= 
ABLE ON PANEL OPTIONS -90] & ~002 WHEN BO-SER7A, ALAR 
EXTENDERS ARE EQUIPPED, 


ON NON-PROTECTED SYSTEM *B* RADIO CONNECTIONS APPLY ONLY 
TO REPEATER ASSEMBLIES, 

PROVISIONS FOR FL3 & FL& ARE INCLUDED IN PLACE OF 

_ALARM EXTENDERS FOR OPTIONS 003 & 008, 


PROVIDES FOR LOCAL PILOT GENERATION IN CASE RECEIVER 

PILOT 1S LOST DUE TO DEEP FADING OR EQUIPMENT MALFUNCT-ION, 
USED AT REPEATER SITE ONLY, "EAST" RACK NODAN/PLT LOGIC 
ALM A AND B RESPECTIVELY MUST BE CONNECTED TO "WEST" RACK 


PILOT ALM LOGIC INPUT A AND B RESPECTIVELY. "EAST" RACK PLY 


ALM LOGIC. INPU¥ A AND B RESPECTIVELY MUST BE CONNECTED TO 
"WEST" RACK NODAN/PLT LOGIC ALM A AND B RESPECTIVELY, 


CONNECTED ONLY WHEN AUX SHELF SD~83015 {S INCLUDED ON RACK 
(BAY) AND WHEN AUX BB AMPLIFIERS SD-83158 ARE FITTED TG 
AUX SHELF, 


CONNECTED ONLY WHEN AUX SHELF SD-83015 1S INCLUDED ON RACK 
AND WHEN ORDERWIRE SD-83159 1S FITTED TO AUX-SHELF, 

SEE TABLE B FOR TB] OR P2 AND TB2 PIN ASSIGNMENTS, Of 
OPTIONS -00] & ~003, TB] CAN BE USED FOR MISC, RACK 
WIRING AS REQUIRED, ON ALL OPTIONS, TB2, Al-Al0, Ble 

B10, CB-CTO, DI-DI0, EI-E6 CAN BE USED FOR MISC, WIRING, 


SPECIFY PART NUMBER (042-020063-250) QUANTITY AND MOUNTING 
POSITIONS FOR BNC BULKHEAD CONNECTORS, SEE SD-19797 FOR 
COAXIAL FILTERS AND SD-83273 FOR ALARM EXTENDER, 

EQUIPHENT OPTIONS ARE PER TABLE A, 


NOTES: 


CUSTOMER CONNECTIONS ACCESSORY PROVISIONS 


{EXTENDER Jk, JS, JI34 


OVOOOD 


34 Je 48 10 Piya 


i a) 
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NOTE 10 ADDED. | $ 
KISC, CORRECe |: 


TIONS THRUOUT 
DRAWING, ~~ 
ECN 6380, 


s 


LocaTeD 
GEWIND 
Thi, 782 


dik Sav 
EXTERNAL CONNECTION PANEL SD-looS57 
COVER PLATE FOR SD- 83773 


A.AAM SKTENDERS 


& OUTPUTS 
(213) 


Ti NOT REQUIRED 


UNLESS OTHERWISE sPEciFies 
ALL DIMENSIONS ARE IN INCHES AND TOLERANCES ARB: 


2 @orcwate = =¢ ©0992 | ANGULAR OMENGIOND & 9° 


MOLES UNDER 280 ofa. 4 Oa? 
Tce ig 
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DENOTES PRINTED CIRCUIT BOARD ° ae : 
ISSUE NUMBER, Farinon 
OF SIBAPE ING: FURIOSES 3 EXTERNAL CONNECTION PANEL ~ 


Ey DESCRIPTION en. 1 8 


$ cuTPyTs (3143 


BASIC Pane. 
FONT ViéWw wid toyed 


' 


taste s [3] 


CUSTOMER CONNECTIONS ~ STAMDARD ALARMS 


: AURRM DESIGNATION 


GPTIONS -001 & -003 


PROTECTED SYSTEM : ~~ NOBSPROTECTED SYSTEM 
__TERMENAL ____ LOOP SYSTEM __ [s] ; 


XMTR LOGIC ALM WC OR BO ~ 
is 
GROUND 

XMTR_A SUN ALK 


PWR SUPPLY A ALM NC OR HQ PWR SUPPLY A ALN NC OR 
PAR SUPPLY & ALM COM lol PAR SUPPLY A ALM COM 


PR SUPPLY B ALM NC OR NO | PWR SUPPLY 8 ALM He OR NO 
PWR SUPPLY BALM COM [10] 


PWR SUPPLY B ALM CON 


; GROUND 
XMTR_A SUM ALM ° 


XMTR A SUM ALH NC OR NO XMTR A SUM ALM NC OR HO XMTR A SUN ALM NC OR NO 

XMTR A SUM ALM COM XMTR_A SUM ALM COM: XMTR A SUN ALM COM 
PRCVR A AGC OUT =——ssT~=SRCYR A AGC OUT RCVR A AGC OUT 

RCVR A SUM ALM NC OR NO | RCVR A SUM ALM NC OR NO RCVR A SUM ALM NC OR éO 

ACVR A SUM ALM COH RCVR A SUM ALM COM RCVR A SUM ALM COM 

XMTR & SUM ALM NC OR NO XMTR B SUM ALM NC OR HO XMTR B SUM ALM NC OR KO 

XMTR_B SUM ALM COM XMTR_B SUM ALM COM XHTR_B SUM ALM COM 

RCVR ® AGC OUT RCVR 8 AGC OUT 


OPTICHS -002 & 00% 


TB) -A2. 
TeI-EIG § 


B1<82 
: Bice. | 
PAR SUPPLY A ALM NC OR NO. P2 ok 
PWR SUPPLY A ALM COM : P2-5 fi. 
PwR SUPPLY 8 ALM NC OR NO__| ; 


PWR SUPPLY 2 ALM COM 


, 


RCVR B SUM ALM NC OR KO RCVR B.SUM ALM RC OR HO .. REVR B SUM ALM NC OR KO 
RCVR B SUM ALM COM RCVR B SUM ALM COM RCVR 8 SUM ALM CON 


= . BLOCK A 


BLOCK 8 


LOOP SW A ALM NC OR NO 
LOOP Sw A ALM COM 
LOOP SW B ALM NC OR KO 
LOOP SW B ALM COM 


fs 


XHTR LOCK ALM COM 
XMTR LOCK ALM NC OR HO 


SET XMTR A ON 

RCVR LOCK ALM COM 

RCVR LOCK ALM NC OR NO 

XMTR AMPL A ALM NC OR NO XMTR AMPL A ALM NC OR NO 
TR AMPL A AtM SOM - XMTR AMPL_A ALM_€OM _ 


jm wpe su eon | om ae p Aut Coe | 
XMTR_AMPL_B ALM COM XMTR AMPL BALM COM 

OW EXT AUD SiG NC OR NO OW EXT AUD SIG NC OR MO. |. 
OW #USE ALM NC OR NO OW FUSE ALM NC OR HO : 
OW FUSE ALM COM OW FUSE ALM COM . 
RCVR AMPL A ALH NC OR NO RCVR AMPL A ALM NC OR NO 
fem te te 


Ow EXT AUD SIG COM 


Ow FUSE ALM COM 


| XMTR AMPL A ALM NC OR NO 
LXMTR AMPL A ALM-COM - 
XMTR AMAL B ALM NC OR NO 
XMTR AMPL B ALM COM 
OW EXT AUD SIG NC OR NO 


- P2033... 15) 


P2-38 [5] Te1-03 (§] 


-  P2=36 [kl 


OW FUSE ALM NC OR NO 


RCVR AMPL A ALM NC OR NO 
RCVR AMPL A ALM COM 


RCVR AMPL 3 ALM NC OR NO RCYR AMPL B ALM NC OR NO- _ RCVR AMPL B ALM NC OR NO 
RCVR AMPL B ALM COM RCVR AMPL B ALM COM RCVYR AMPL B ALM COM 


OW ALM MON INPUT Ow ALM MON IKPUT ~ OW ALM MON INPUT 
LOOP PLT 8 ALM 


LOOP PLY A ALM INHIBIT 
LOOP PLT A ALM INHIBIT 


SET _RCVR BON 


LOOP PLT A ALM 
SPARE A 


LOOP PLT 8 ALM INHIBIT 
LOOP PLT 8B ALM INHIBIT 


PILOT Logic 8 IN PELOT LOGIC BIN PILOT LOGIC BIN 


PULOY LOGIC A IN PLOT LOGIC A IN PILOT LOGIC A IN 
PILOT NODAN B ALM PILOT MODAN & ALM PiLOT NODAN B ALM 
PILOT HODAN A ALN . PELOT NODAR A ALN PELOT MODAN A ALM 


= 


: 


SD-100557 


TABLE € 
CUSTOMER CONNECTICNS + OPTIONAL ALARKS 19] 
ALARM DESIGNATION 


LOOP SYSTEM 


| OPTION -O001 & -008 
313-13 
XMTR_A PLT ALM COM Ji3-18 


XMTR A AFC ALM H.0, pMISe1S 
XMTR A AFC ALM COM - 'gis-16 | 


XMTR A PWR ALM COM Ji9-18 
RCVR A PLT ALM NO. (313-19 ¢ 
RCVR_A_ PLT ALM COM. 1J13-25 


HON-PROTECTED SYSTEN 


XMTR A PLY ALN-H.0, 


PROTECTED SYSTEM 
TERMINAL 


EMTR A PLY ALM NO. 
XMTR A PLT ALM COM 
XMTR A AFC ALM HO, 
ALM COM 
XHTR A PWR ALM NO. 


RCVR A PLT ALM 


NODAN ALM 8.0, NODAN ALM N,O.] RCVR A NODAN ALM WJO, jJ13621 
NODAL ALM COM | RCVR A NODAN ALM COM | RCVR A NODAN ALM COM J13-22 
PLT ALM NO, XMTR B PLT ALM NO, XMTR B PLT idbkeZy 
PLT ALM COM PLT ALM COM XMTR 8 PLY -JS1R-22 
AFC ALM NO, AFC ALM NO, XMTR B AFC 'STk-9 
AFC ALM COM XMTR B AFC ALM COM XMTR B AFC ‘JS1h-20 
XMTR B PWR ALM NO, XMTR B PWR ALM LO. XMTR B PHR ALM NO. Luikel7. 
XMTR B PWR ALM COM XMTR B PWR ALM COH XMTR B PER i J1e-18 


RCVR B PLT ALM NO, | RCVR B PLT ALM N,O RCVR B PLT ALM N.O,. iJSTH=15 

RCVR_B PLT ALM COM RCVR_B PLT ALM COM* |. [31h-16 
RCVR B NODAN ALM N.O,/ RCVR B NODAN ALM R.O,/ RCVR 8 NODAN ALM NO. (STR-T3 
RCVR B NODAN ALM COM | RCYR B NODAN ALM COR | RCVR B MODAN ALM COM |: | Jthelh 


SD-100557 | 
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UNLESS OTNZAWiSE SHECIFIRD 
SLL OIMENBIONS ARE IN INCHES ANG TOLERANCES ARS: 
Rpacecrcmas + Lan dimensions ° 
3 PLACE DECIMALS = plete inlets} Seg 
FRACTIONAL DIMENBIONS MOLEG UNGER .2BO DIA. £ OD 
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EXTERNAL CONNECTION PANEL 


Pena [Toner 3 or 3 ences [or 


SD-100557 


taste A [a] 


OPTION OLD PART LINE APPROX, PASSBAND BANE 
DESCRIPTION NO..REF. IMPEDANCE | CROSSOVER iP ‘RANGE ane 
FREQUENCY LP RANGE 


081-19797-001 
081 ~19797-002 
081 -19797-003 


284 KHz LLP. 081-16881-001 0-284 KHz | 0.1 
081-19797-004 56/60 KHz SPLTG & COMB 081-16887-O01 0-56 KHz 0.7 60 KHz - 10 MHz 0.7 
2 
Z 
2 


252/260 KHz SPLTG & COMB | 081-19789-001 0-252 KHz 260 KHz - 10 MHz 


56/60 KHz SPLTG & COMB 081-16880-001 0-56 KHz | 0.1 | 60 KHz - 10 Maz 


mn" 
a 


081-19797-005 1364 KHz LLP. 081-16888-001 0-1364 KHz [0.1 | 
081 -19797-006 1796 KHz L.P. 081-16889-001 0-1796 KHz [0.1 | 
081 -19797-007 2792 KHz L.P. 081 -16890-001 es 
081-19797-008 | 2 | 3500 Riz LP. ——=*fowt-16a9i-o1 | 75a [| «0-350 KH | 0.2 | 
081-19797-009| 2 | 6 Miz LP. __—_—_'| 081-16892-001 ma |i o-6.0mz for | | 
SEE " 
ciciora-o1o[ # | 308 xt athe i ee 
SEE 1 
Se ee le ae oe a 


081-19797-021 | 3 | 


081-19797-022 


ee 
| 
[192 KHz | 


081-19797-012 300/312 KHz SPLTG § COMB 306 KHz |" 0-300 kHz | 1.50 | 312 kHz - 6 Miz | 1.50 _| 
craismr-om] ® [ccm w wows [onan | me | | |_| Pea 
oa1-19797-015 | 2 | $52 wa LLP. oar-i77e8-001 | 5a_| | ossawe [ovo] ————~+i|.——~+t 
081-19797-016 | 1 | 552/564 KHz SPLTG & COMB | 081-17769-001 ma | 560 KHz | 0-552 KHz | 3.0 564 KHz - 6.0 MHz | 3.10 | 
srmran| + [reamens few | om [Td = 
Me 
081-19797-018 081-17692-001 752 ss 
4 MH 
osi-is7a7-019 | 2 | 6.0 mi Lr. ~ fosr-rrri7-oon | 758 ceome foe}? -+4| | 
SN es 
8 Me 
100 KH 
081 -19797-023 2.66 ¥ 
081-19797-024 = 


Oe 
ce Od Loca a 
Se Ol ara 


wI-19797-02 0-204 KHz Fined amemeeoeccasl 
081-19797-02 192_ KHz 196 KHz-4500 KHz 


752 64 KHz [ 0-60 KHz | 68 KHz-4500 KHz 
: 
752 128 KHz | 0-124 KHz | .15 | 132 - 4500 KHz *|_.15 


160 KHz | 0-156 KHz | .15 | 164 - 4500 KHz . 
32_ KHz 15 | 36 - 4500 KHz 215 


ol = 
ols 
$/a 


I 
wa 
5 


~ 
uw 
t=] 


u 


| 2 | 
Ln 
Pa] 
rr 
ES 
[i | 
i 
081-19787-08 | 1 | 28/36 wiz spurs ‘| 
[3 | 
| 5 | 
Lt | 
= 


si 
wa 
t=] 


081 =19737=035 pee me fe fC 
081 -19797-038 752 [o-1052 kHz [1,0 | | 
081 -19797-039 Te kHz | 0-12 KHz | .2 | 20-6000 KHz | 15 | 
081-19797-040 758 [0-188 we [1] 


(TABLE CONTINUED ON SHEET 2) 


INSERTION LOSS AT 68 KHz. 


INSERTION LOSS AT 312KHz. 


3000-4506. KHz. RL > 22 dB. ; a ; = 
F 4 PER FIGURE 5.0GGUPY “@ POSITIONS ON MOUNTING PANEL. ; 
sS SEE DETAIL B. [e_| 
ALL 1, L, FIGURES GIVEN IN TABLE A ARE ACTUAL FILTER POWER 
LOSSES AT REFERENCE FREQUENCY GIVEN IN FILTER SPEC SHEET } 
EXCEPT OPTIONS 010, O11, 05% 060 &.066, = 
THESE FILTERS ARE DESIGNED TO FLANK WITH EACH OTHER AND ARE 


NOT TO BE USED fNDIVIDUALLY, 


DETAIL B 


He 2 eee 


THESE FILTERS ARE DESIGNED TO BE USED INDIVIDUALLY AND i 
NORMALLY ARE NOT TO BE FLANKED WITH ANOTHER FILTER, ‘ 


EQUIPMENT OPTIONS ARE PER TABLE A, 


SD-19797 


NOTES: 7 boo, Sgeown oe 


MDPASS 


dB 
nat 
bass 
rate! 
= 
—- 


RL > 26 dB IN PASSBAND 
RL > 24 dB (60.6 KHz -10 MHz) 


STOPS 312 KHz PILOT 


RL > 24 dB (60.6 KHz -10 MHz) 
ATTENUATION EQ, IN L,P, & H,P 


STOPS 1499 KHz PILOT 
STOPS 1975 KHz PILOT 
STOPS 3200 KHz PILOT 


STOPS 4715 KHz PILOT 


231.5 


STOPS 8.5 MHz PILOT 


INPUT AMUST BRIDGE 752 LINE 
QUTPUT Z = 752 


INPUT AMUST BRIDGE 752 LINE 
OUTPUT Z = 752 


308 KHz 2 dB DOWN FROM | MHz 


22.7 


STOPS 607 KHz PILOT 


——_- 
3 
13 
oo 


EQUIVALENT WECO-226 AD 


| 9.0 | EQUIVALENT WECO-226 AE 
50 dB 8.1-8.5 MHz 
RL > 23 dB 0-6,0 MHz 


[13.95 _| EQUIVALENT WECO 457D 
ss EQUIVALENT WECO 457E 


RL > 23 dB 0-5,780 MHz 
STOPS 7.5 MHz, 8.5 MHz 


teeee 
| 8.0 | 


| 8.95 | CCIR - 1500 CH 
C35 
3.0 | acim = 1500 cH 


RL > 23 dB IN PASSBAND, STOPS 331 KHz PLT 
RL > 23 dB IN PASSBAND 
RL > 23 dB IN PASSBAND,STOPS I?y KHz PLT 


RL > 25 dB IN PASSBAND 


DETAIL A 


so-19797 «| 
[Revisions] 
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FILTER 
OUT OZ IN 


a 


HIGH FASS OPTS °31_ THRU. 34 


5 EEN 955— 
OPTS. -035 THRU $ 


-040 ADDED PER ECN 
5067. 
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1ST POSITION 


o 
~ 
o 


LOW PASS 


= | 
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~ 
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OPTIONS O41 THRU 
052 ADDED PER ECN 


ZND POSITION 539 


2 


0/1 
Are 
OPTIONS -053 & -05 
ADDED, ECN.5713. 
Mi) li/20 | 1 
linea 


OPTIONS -056,-057,| 
2059, THRU -062. 
ADDED. ECN 6222. 
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FIG 2 
UP, LP OK BP FILTER 


A c 
P Sur am a 


‘ 
5 


[~ | 
K 
s 


OPTS, 055 & 
THRU 067 ADDE 
ECN 6652, 
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79 
S, 068 THRU 070 
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fernon . | FACTORY TEST DATA 


WIRING LISTNO: ZGYASO CZ 


POWER SUPPLY: pV 


INDEX: MONITORED HOT STANDBY SYSTEM 


Sheet Number 
1 . System Test Data (A + B Systems) 


System Test Data (A System) 


Transmitter Test Data (A Transmitter) 


System Test Data (B System) 


2 

3 
4 Receiver Test Data (A Receiver) 

5 

6 Transmitter Test Data (B Transmitter) 
7 


Receiver Test Data (B Receiver) 


SU eG ay ne Sa See no Ee ee nm er NO SDPO GT om ee ee 


Form 7030B Printed in USA 


nnn ee EE UTE ESSENSE 


Farinon 


Monitored Hot Standby 


FL1-2 SYSTEM TEST DATA 


(A&B SYSTEMS) COMBINED OPERATION 


MESSAGE TYPE 


SYSTEM 


Date: 7/8/80 


System Freq. (G08. 0 MHz 
Local Osc. Freq. 1F Z9S.0 MHz 
Baseband Freq. (3S — (300 kHz 
Deviation 20 kHz rms per ch. 


dBmO AT !O0kHz 


Bessel Zero O. L 
Baseband Response 


Response 
(dB) "SS | GfF | TOs 


Noise Data Recordings 


~Tacly Ly leo 


RCVR Wiring List No. P9750 -C2z 
Coordinating TX Wiring List No.797S0_ 
Transmitter Input Level _-—Z2S dBm(Test-Tone) 
Receiver Output Level _~25 _dBm(Test-Tone) 


Pilot Freq. (97S. e) kHz 


(Reference to JOO kHz) 


Test Frequency 
“| (kHz) 
Response 
(dB) —.6 -—0> T|A/ 


ma cea 
waa bs 


BO \us 


Noise Loading __ #98. amo White Noise Load 


-36.5 


RF Signal Input 


-6/ ct oa 0-3 
= S727 (S.3 “soe (5.3 7 
TARA AGA 


dBm (at Antenna port) 


dBrncO NPR /BINR dBrncO 
Total/Idle Total/Idle Total/Idle 


es, V0.3 


FACTORY READINGS (POWER CONNECTION PANEL ) 


DIGITAL METER PANEL METER 


-20v A ZO VOLT = _5g, pO ~VOLT 
-23v AZO VOLT ag VOLT 
-20v B_2®_ VOLT _oo9y, p20. VOLT 


*READ ON EXT PANEL METER WITH TEST 
CORD PROVIDED IN OPERATING SPARES KIT 


PLT FREQ/92¥.99% kiz (Measured) 
PLT OSC MON —¥@0.2 dBm 


OSC ON G7 uA* 


OSC OFF al uA* 


PLT OSC TP 


11/78 


rarinan 


FL1-2 SYSTEM TEST DATA 


MESSAGE TYPE SYSTEM A 

Date: 7/ FS ¢0 RCVR Wiring List No. 7 G2EO -C2Z 
System Freq. / 905°, 0 MHz Coordinating TX Wiring List No. 7975S 0 -—F 
Local Osc. Freq. 7 F3S.0 MHz Transmitter Input Level ~2S_ dBm(Test-Tone) 
Baseband Freq. _° 3s - #3802 KHz Receiver Output Level —Z2S_ dBm(Test-Tone) 


Deviation ZFO 


Bessel Zero ~9.¢ dBmO AT 1OOkHz 


kHz rms per ch. 


ZR. 
rd 

oe dl 
: i 


Pilot Freq. 1975.0 kHz 


' 
vO j2+ ea an “ 
/ 7 a 


BASEBAND FREQUENCY RESPONSE (Reference to 1OO kHz) 


Test Frequency 
(kHz) 


Response 
(dB) 


NOISE DATA RECORDINGS 
NOISE LOADING 


4+GEF 


chalky bael Ie leclep taco 


dBmO White Noise Load 
yer 
NPR /BINR dBrncO NPR /BINR dBrncO NPR. /BINR 
dBm Total/idie Total /Idle Total/Idle Total/idie Total /Idle Total/idie 
~Sb.5f ASE, “sty 
“36,0 “G/ AZ “66 


dBrncO 


4 


“IS Ped (¥%, &. 
(2. - 3 ae A2ed 


11/7¢ 


Farinon FLI-2 TRANSMITTER TEST DATA 


TYPE TX 
OPERATING FREQUENCY. /7&S8-O MHz = WIRING LIST NO. 77 _7EO- C2. 
LOCAL OSC. FREQUENCY ZO 5S-O MHz 


FACTORY RECORDINGS 


POWER OUTPUT (AT ANTENNA PORT) ZS dBm 
XMTR FREQ. (AFC 'ON')  /“9FS. O MHz 
DEVN MARGINS + “YS aa - “7% ap 


METER READINGS ———— tins ennai cata es hesneietnen Sicssintpeinth 


POWER OUTPUT 0-5 dB, O0B=+  - 29 dBm 
(REFERENCED AT ANTENNA PORT) , ok 


L.O, XTAL %3 ¥09,/ kHz 
AFC OFFSET YY kHz 
oe DISC (BLUE) ST‘ | pA* | 1 WATT PWR AMP PWR MON */79-7_aBm 
VOLT (YELLOW) ¥%% 0)" pax 
PD (GREEN) = wA* 5 WATT PWR AMP PWR MON A/A — aBm 
IF LEV (RED) S¥ pat 
L.0. TP1 (oO yA* PWR AMP (OUTPUT AT CIRCULATOR) 
1 WATT + 30.7 dBm 
5 WATT fA. aBm 


* READ ON EXT PANEL METER WITH TEST 


CORD PROVIDED IN OPERATING SPARES KIT 
° ANTENNA COUPLING LOSS Vs dB 


11/78 
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3.1KHZ CHANNEL 
(DB) 


LEVEL 


FL1-2 (MHS) AP 


NOISE LOADING TEST DATA 


300 CHANNELS 


WIDEBAND NOISE LOADING LEVEL: +9.8 dBmd 


NOISE SLOT POSITIONS LOW SLOT 70 kHz 


MID SLOT . 934 kHz 


TOP SLOT 1248 kHz 


BANDWIDTH SELECT FILTERS HIGH PASS 60 kHz 


LOW PASS - 1296 KHz 


LOADED NOISE MEASUREMENT Equal to or less than 17.8 dBrned 


for an RF input level of 
-40 dBm. . 
AGC vs. RF INPUT GRAPH: See Factory Test Record. 


IDLE NOISE REQUIREMENT: See graph to the left. 
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Farinon | | . | FLI-2. RECEIVER TEST DATA 
LLL aI an 


MESSAGE TYPE RCVR f 
sock ie a Te 2 
Operating Frequency 7 70S, 0 MHz Wiring List No. 2977SO-Czr | 
Local Oscillotor Oper. Freq. (F35:0 MHz L.O. Xtal G/.. 7500 MHz 


TT accel 


t 


BASEBAND MARGINS + _70-¥ 4p ‘- __Z 48 pasepann carte, O79 ap 


FACTORY READINGS 


_ *READ ON EXT PNL METER WITH 
MIXER TEST POINT uAx . TEST CORD PROVIDED IN 
wnt OPERATING SPA 
DISC. ZERO DEMOD___— awe nareno [oh] SOUP 
an» Diy TES Go pA * ; a“ 
RECEIVER SENSITIVITY — nc rare REFERED TO ANTENNA oe 


RF Signal (dBm) 
AT Ant. W/G Flange 


NPR ( Zoo ¥F_ kHz) 


cledreeras flere 


dBrncO 7 | 2S I/F lad :| 32 127 |S) WS sH5 


Receiver Threshold Ext. TBS dBm (Yellow LED) 
; RF Signal 
Receiver Nodan Alm. (58. 5 dBrmCO) oe dBm - (Red LED) 
: RF Signal 


RECEIVER AGC CURVE 


Received RF Carrier (dBm) at Antenna Port 


raringn 


FL1-2 SYSTEM TEST DATA 


MESSAGE TYPE 


SYSTEM 7? 


Date: 2/ Fi ‘ded 


System Freq. G0 S.0 MHz 
Local Osc. Freq. /¢ 38-0 MHz 
Baseband Freq. -3 — “300 kHz 
Deviation AF O kHz rms per ch. 


Bessel Zero. ~— O.- ZL dBmO AT |O0kHz 


BASEBAND FREQUENCY RESPONSE (Reference to 100 kHz) 


Test Frequency 
(KHz) 


Response 
(dB) 


‘NOISE DATA RECORDINGS 
NOISE LOADING 


496 


RCVR Wiring List No. 727780 “C2 
Coordinating TX Wiring List No. 7775 9 -- 
Transmitter Input Level ~ 2S dBm(Test-Tone) 
Receiver Output Level ~2S — dBm(Test-Tone) 


Pilot Freq. 7975.0 kHz 


dBmO White Noise Load 


-S7, 18-3 
Bees 


NPR /BINR dBrncO NPR /BINR dBrncO NPR. /BINR dBrncO 
dBm Total/idie Total /idle Total/idile Total/idie Total /Idle Total/idle 
“SY 

60 


ct JAZ 
% | "4s 


11/72 


Farinon _ FLI-2 TRANSMITTER TEST DATA 


TYPE TX V4 
OPERATING FREQUENCY L9EbS MHz WIRING LIST NO. 7975002 
LOCAL OSC. FREQUENCY 20°SS MHz 
FACTORY RECORDINGS 
POWER OUTPUT (AT ANTENNA PORT) FO.S5° apm 
XMTR FREQ. (AFC 'ON') /9FS5-0 MHz 
DEVN MARGINS + 20 4B —  6.¥% ap 
METER READINGS 
POWER OUTPUT as dB, OdB = + 2F dBm 
(REFERENCED AT ANTENNA PORT) = 
L.o. xTAL 72% ORS kHz 


———— 


AFC OFFSET. Bik 


AF. DISC (BLUE) © 0 yA* 1 WATT PWR AMP PWR MON 4//. 6 dBm 
VOLT (YELLOW) F7 pat 
PD (GREEN) z uA* 5 WATT PWR AMP PWR MON A /A dBm 


IF LEV (RED) 3 & pA* 


——— 


7.0. TP1 fo uA* PWR AMP (OUTPUT AT CIRCULATOR) 
1 WATT BLS am 
5 WATT 4/f dBm 


* READ ON EXT PANEL METER WITH TEST ; 


CORD PROVIDED IN OPERATING SPARES KIT 
. ANTENNA COUPLING Loss / dB 


11/78 


100 


BO 


60 


40 


20 


Cee a eee 


baringn | . FLI-2. RECEIVER TEST DATA 
Be eS te et a 


MESSAGE TYPE RCVR ZB 

i aes ae Ne nen ENS No 

Operating Frequency f Go S.¢ MHz Wiring List No. 77750 C2 

Local Oscillator Oper. Freq. /G3S.O MHz L.O. Xtal 74. 25 a0 MHz 
SERIAL NO. 

BASEBAND MARGINS +_40-7_ 68 ‘—_2-2 dB pgasepanp carts. SRS @B 


FACTORY READINGS ; 
20 ' #READ ON EXT PNL METER WITH 


MIRER TEST POINT? ___oAy . TEST CORD PROVIDED IN 
- -QPER PARES Vit. 
DISC. ZERO DEMOD 2 Ax _tivenip_|_epun _}_Sp/hp 
_.. 10, TP ? yAx ; we 
RECEIVER SENSITIVITY (ALL MEASRUEMENTS REFERED TO ANTENNA PORT) 


RF Signal (dBm) 
AT Ant. W/G Flange 


T==[e[ele[=[=fel=t | 
wes|esslersione -welsleselns fester] 
a 5 


o 9 las AP.5|3B2 |3846.5| ¥2 |¥6.5|SF. 


NPR ( fot ¥F kHz) 


dBrncO 


Receiver Threshold Ext. Tbs dBm (Yellow LED) 
: ; RF Signal 
Receiver Nodan Alm. (58.5 dBrmCO) “7a dBm ~~ (Red LED) 
, : : RF Signal 


RECEIVER AGC CURVE 


Tt 1 i | 

Pepe 

Puta eee 
i foe § 


: 
Ht 


Received RF Carrier (dBm) at Antenna Port 


FIG] 


DC DISTRIBUTION 


MTD ON 'L' BRACKET 
AT TOP RIGHT OF RACK 


o. 


TO POWER 
GROUND 

TO(-24v) Dc 
SUPPLY 


RCVR LOCK ALM CO 
SET XMTRAO 

SET RCVR AO 

XMTR LOCK ALM N 
XMTR LOCK ALM CO 


Gh 


FIG 2 


POWER CONNECTION PANEL 
sO- 101275 


RCVR LOCK ALM N 


RCVR A AGC OU 
XMTR A SUM ALM CC 
XMTR A SUM ALM N 


RCVR B AGC OL 
XMTR B SUM ALM CO 
XMTR B SUM ALM ? 
RCVR A SUM ALM CO 
RCVR & SUM ALM I 


SET XMTR 8 ¢ 


RACK GROUNDING 


TO OFFICE 
GROUND. L-——} 


RCVR B SUM ALM CC 
RCVR B SUM ALMN 


R52 
| 6- GND I SET RCVR BO 
| Peis : 
| 
| eee : chika 
§-TBI-GND | 4 


(FRONT VIEW) 


CONN TO ao 
PER FWL- 797! 


FW- 79750 C2 


= | 


EW- 79750 |. 


FIG 4 


REVISIONS | 
RS2 att 
EXTERNAL CONNECTION PANEL aan 
$D- 100557 t NG 


7-3I- 


LARSE 
ALARM 
INPUTS 


eek kkbbb bikhr bbl 


7-JI- 


CIRCUIT 
COMMON 


Aux €Q@ PNL FUSE ALM ——_ OR 8- 781-8 
LARSE ALM —— aca eh see = le 


REMOTE SIGNALING —— ——} —— —— re g b 


EXT OW sie _-— 
COM ——— 
PILOT LOGIC AiN ——-——|—o 


po —_——o =O . 
rev 4¢ ae atin 5 Se ete 8 
XMT 


c 
. PILOT NODAN B ALM +——— 


EXT 
HANDSET 


PILOT NODAN A ALM ———-——}-—-0 


2' SERVICE LOOP REQUIRED FOR THIS PANEL. 


7 UNLESS OTHERWISE SPECIFIED, ALL STRAPPING ON, AND OR 
BETWEEN,TERMINAL BLOCKS IS TO BE ON THE CUSTOMER 
SIDE OF THE BLOCK(S). 


—(g— INDICATES DOUBLE SHIELDED 75 M COAXIAL CABLE. 
INDICATES TWO CONDUCTOR SHIELDED CABLE 


(REAR VIEW) 
—6— INDICATES SINGLE CONDUCTOR SHIELDED CABLE, RGI74U, 
— PE _ INDICATES PAIRED WIRES. 

——-—-— INDICATES CUSTOMER WIRING OR CONNECTION 


vw ba on 


1 LS DENOTES CABLE RUN ON LEFT SIDE OF THE RACK, AS VIEWED 
FROM THE REAR RS DENOTES CABLE RUN ON THE RIGHT SIDE 


NOTES 


CUSTOMER : NEB. PUBLIC PWR DIST. 
RS 
LOCATION : EAST NORFOLK 


RS2 


FNGR AY NG [arevo YT 
jonawn 8Y BUGHI laPevo RK 


EW- 79750 C2 


FIG 5 
‘ BB INTERFACE PANEL 
q@) SD-83217 (FRONT VIEW) 


Rsi 
RSI RS2 ; 
P/O AUX PANEL 
sa, [SND 2 3 4° 5 6 7 8 
Q@2O@OPMAAOQ 
| > 
z 
=x (4 
2 ° 
fo) 
N 
\ o 
al 
| 
¥ 
| a 
| ROL 
| 
; e) 
i 
FIG 6 
i irda eRe ROERMUBE SHERP = 22 =. 
SD- 19379 M2- 80407 (REAR VIEW) 
% O04 SLOW I" 
i RESISTOR 
NEG 
GND BATT = OW OUTPUTS. 
ORS U4 J5 PART OF 
QO MATING CONNECTOR © ©) LINE AMP AND MATING CONNECTOR 
PART NO. 041-200!6-103 MATCHING CARD [PART NO. 04!-20016-104 
J6 J7 
! OW INPUTS ne be 5 
J2 
| J10 
Jt © J3 
| © © 
| 
= D) 
4 > 
<= 
pel ee 
@ x x re! x 
o| o a O} 3} | @ Fa 
al ow o Pad en he fo) 
= = ns 
rs) av 
Fi a Bie A e 
‘ 
; 3a z 
ad : a! ae BS Vo 
' 4 crn 
Bi R32 
m 
pa 
2 
°o 
? ot RSI 


EW-f9750 C2 


! 


EW-79750 | | 


RS2 Bate 
VM 
[fo] 


LARSE REMOTE ALARM 
J} : 8320 8-701 
25 24 23 22 {21 i8 I7 16 
0 0 0 Oo fo °° 


FIG 8 
$0-19950 AUXILLARY PNL 
(REAR VIEW) 
POS II POS 10 | s9 | poss | POS? 
© ! © © | © 


pe 
| 
| 
Part ia ere ee 


75.2 TERMINATION 
P/N 42-20063-118 


FIG 9 


DANTEL 6W/4W BRDG 90002 
CREAR VIEW) 


INPUT 


CUSTOMER: NEB PUBLIC PWR DIST 


SCALE ——— 
DATE 4-8-BO joRswn Br BUGHI 


\ 
’ 


NORFOLK S'! 


MOTOROLA 


HUMPHREY 


1945.0 MHz 1885.0 MHz 


MOTOROLA 


ee 
1855.0 MHz 


1945.0 MHz 


MOTOROLA~ 


1865.0 MHz 


COLUMBUS RATTLESN 
CREEK 


SL-79 750 


es 
SUB 
a 
EAST 
NORFOLK 
HOSKINS 
1985.0 MHz re 
ee 
1905.0 MHz 
: 
3 
) 
> 
P 
D 
JONES CREEK 
TWIN CHURCH 
1895.9 MHz MOTOROLA 


ee 


NAKE 1975.0 MHz 


MOTOROLA 


CUSTOMER: NEB. PUB. POWER DIST. 


UNLE@S OTHERWIGE SPECIFIED 


ALL DIMENSIONS ARE IN INCHES AND TOLERANCES ARG, 


RAUN R PLACE DECIMALS + = ©.O18" | anGULAR DIMENBIONG £ 1% 
3 PLACE OKCIMALE = . 
FRACTIONAL DIMENSION® + HOLES UNDER 280 DIA. + COB 


MATERIAL: 
FINISH: 


PROCESS: 
USED ON 


fron ey NG | Arev> OY TT 


pave G@-17- BO] onawn ay LIZ | arevo, 


Farinon 


SYSTEM LAYOUT 


SL-79750. ID 


- 30.2 dBm 
7T5n 


- 30.2 dBm 
752 
SD-ISI27M3 
a8 3 4w/4w 
3 BRIDGE ! 

15.2 dB 

-15 dBm 

75 


-30.2 dBm 
75 2U 


- =———-INDICATES CUSTOMER WIRING OR CONNECTION, 


1. LEVELS SHOWN ARE NOMINAL TEST TONE LEVELS AND 
MAY VARY £0.5 dB FROM THESE VALUES. 


WOTES: 


BL-79750A 


SS OO a a ee 


uaa caries aaacetee rea 


S'y PER FWL-79750 4 BE AL LOL LEIA TORTI, 


FLI-2  BL-101270 —————--———___________ 
SD-83217 . 
BB INTERFACE 


\ S$D-101254-100 


SD-1002 78-045 


|} «<> 


4.5 4B /~ HUMPHREY 
1 BL79750 8 
~ 
P/O 100557 
SD-19797- 006 


PILOT STOP 
FLT 


0.1 dB.IL., 


CUSTOMER: NEB. PUBLIC POWER DIST 


LOCATION: OSCEOLA 


BLOCK & LEVEL DIAGRAM 
FLI-2 MHS RADIO ASS'Y 


SB 4 ee meen men | SMFET | CE | sreers [om8 
é | lev 


| BL-79750A 


V 
co 2 B-101270 _ 


$D-832!7 
BB INTERFACE 


SO- 101254- 100 


rBLWOI242—) 


P/O 100557 
g SD-IS797- 006 
PILOT STOP 
FLT] ' a 
% 
: Alm tc 
1796 ‘ 
KHz 
0.1dB. IL. 


XMTR A 
TEST IN 


PLT OSC 
83268 


IS75 KHz 


P/O 
100557 #1 
TB2 
' 
i J6 ,,OW OUT 


P/O 
100557 #1 
TH2 


OdBm ; 
(-13 dBmO)] 
' 

HOST _L8A 


XMT {8B 


8320-70) 
LARSE 
REMOTE 

ALARM 


19379 M2 
-80907 


ORDERWIRE 


7S (+13 6Be 
ALARM 
INPUTS ~~~? 
1-20 


Fen (13 dBmO) 


SEE TABLE A. 


2 75n 
2. INDICATES CUSTOMER WIRING OR CONNECTION. 


1. LEVELS SHOWN ARE NOMINAL TEST TONE LEVELS AND 
MAY VARY +0.5 dB FROM THESE VALUES. 


WOTES: 


PER Fwi- 79750870 + 


S$D-83217 
BB INTERFACE 


XMTR A 


D-101254- 100 
TEST IN $0- 101254-10 


P/O 100557 
SD-19797- 006 
PILOT STOP 


0.108. 1L. 


TABLE A 


ASS'Y PER FREQUENCY (MHz) 
FWL-79750 LOCATION TOWARD 


RADUO been HUMPHREY 55 | 1945 | ~—SCOCEOLA 
#1 | > __|_ RATTLESNAKE CREEK | 1865 | 1945 | EAST NORFOLK 
| _D __|_ RATTLESNAKE CREEK | 1895 | 1975 | Jones creEK 


LOCATION B- HUMPHREY 
O- RATTLESNAKE CREEK 


CUSTOMER: NEB. PUBLIC POWER DIST, 


NG: 
Liz 


SES Bea 


EP td ee | sHEEY | or | srHeets 
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